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ANNUAL MEETING 


The Annual Meeting will be in progress as this number of The 
Journal reaches the membership. There are to be sessions under 
the direction of several of the sub-committees of the Committee on 
Meetings, by means of which a total of nine sessions have been 
arranged, and a greater variety of topics will be treated than at any 
previous meeting. In the last issue of The Journal a tentative pro- 
gram was published, with a partial list of the papers. The complete 
program is now given with the full list of papers and a statement of 
the various social events. In view of the fact that the date for the 
awarding of the John Fritz Medal by the four engineering societies 
is Thursday night of the convention, the Council have arranged for 
this event to take the place of the usual reunion. 

There will also be the usual excursions, and a Ladies Committee 
has been formed to care for the entertainment of the visiting ladies. 


PROGRAM 


TUESDAY, DECEMBER 38 
Opening Session, 8.30 p.m {uditoriun 
President’s Address, THE PRESENT OPPORTUNITIES AND CONSEQUENT ReE- 
SPONSIBILITIES OF THE ENGINEER. Alex. C. Humphreys 


Report of Tellers of Election of Officers 
Introduction of the President-elect 
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Rece plion 


Reception by the President and President-elect and ladies, to the members 
and guests of the Society. A collation will be served at 10 o’clock. 


WEDNESDAY, DECEMBER 4 
Business Meeting, 10.00 a.m., Auditorium 


Annual business meeting. Reports of the Council, tellers of election of mem- 
bership, standing and special committees. Amendment to Constitution under 
C57, relating to election of members and membership grades. New business. 


SIMULTANEOUS SESSIONS FOLLOWING BUSINESS MEETING 
Power Plant Session, Auditorium 


DimeENsIoNS OF BorLeER CHIMNEYS FOR CRUDE Or, C. R. Weymouth 

Tests or a 1000-H.P. 24 Tuses Hic B. & W. Borter, B. N. Bump 

AIR IN SURFACE CONDENSATION, George A. Orrok 

PROPERTIES OF SATURATED AND SUPERHEATED AMMONIA, Wm. Earl Mosher 

PuysicaAL PROPERTIES OF ANHYDROUS AmMontA, L. 8. Marks and F. W. 
Loomis 


Presented through the courtesy of The American Society of Refrigerating Engineers 
EXPERIMENTS WITH NortuH Dakota LIGNITE IN A STEAM POWER PLANT AND 


A Gas Propucer, Calvin W. Crouch 
THe BALTIMORE SEWERAGE Pump VaA.Lve, A. F. Nagle 


This session if necessary will be continued in the afternoon 


Textile Session, Sixth Floor 


(Papers contributed by Sub-Committee on Textiles 


THE PRINCIPLES OF VALUING PropEeRTy, Henry K. Rowell 
Tue Power PLANts oF TEXTILE MILs, John A. Stevens 


Gas Power Section, Sixth Floor 


Transaction of business and election of officers 
Chairman’s Address, Recent DEVELOPMENT oF Gas PoweER IN EvRopE, 
H. J. Freyn 
Discussion by Wm. T. Magruder, D. G. Baker, and others 
Heavy O1 ror UsE IN INTERNAL-COMBUSTION ENGINEs, Irving C. Allen 


WEDNESDAY AFTERNOON 


Reports of Technical Committees, 2.00 p.m., Auditorium 


At this session will be presented reports of special committees, including 
Power Tests, Hoisting and Conveying, Standard Cross-Section Symbols, In- 
volute Gears, Standardization of Catalogues, Flanges, Pipe Threads, and others. 
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WEDNESDAY EVENING 
Reception and Dinner to Professor Sweet, 6.30 p.m., Fifth Floor 


A reception and subscription dinner will be tendered to Prof. John E. Sweet, 
Honorary Member and Past-President, in celebration of his eightieth birthday 
and in recognition of his services to the engineering profession. Dinner at 
7 o’clock. 


THURSDAY, DECEMBER 5 


Joint Session in charge of Sub-Committees on Machine Shop Practice and Iron 
and Steel, 10.00 a.m., Auditorium 


(Papers contributed by Sub-Committee on Machine Shop Practice 


Report of Sub-Committee: Toe DevELOPMENT oF MAcHINE SHop PRACTICE 
DURING THE Last DEcapE 

Tue Vauc iain Driww, A. C. Vauclain and Henry V. Wille 

EFFICIENT Propuction or CyiinpricaL Work, C. H. Norton 

INCREASE OF Bore or Hicu-SpeED WHEELS BY CENTRIFUGAL STRESSES, 
Sanford A. Moss 

lo be presented by title. Contributed through the courtesy of the Boston Local Com 
mittee 

INVESTIGATION OF EFFICIENCY OF Worm GEARING FOR AUTOMOBILE TRANS- 
MISSION, Wm. H. Kenerson 

Tue Strenetu or Gear Teetn, Guido H. Marx 

(Paper contributed by Sub-Committee on Iron and Steel 


Case CarponizinG, Marcus T. Lothrop 


his session if necessary will be continued in the afternoon 


Railroad Session, 10.00 a.m., Sixth Floor 
Papers contributed by Sub-Committee on Railroads 
LIGHTING OF PASSENGER EQUIPMENT IN STEAM RaiLway Service, H. A 
Currie and B. F. Wood 
FACTORS IN THE SELECTION OF LOCOMOTIVES IN RELATION TO THE ECONOMICS 
or Rattway Operation, O. 8. Beyer, Jr 
Cement Session, 10.00 a.m., Sixth Floor 
Papers contributed by Sub-Committee on Cement Manufacture 
Some REMARKS ON THE DEPRECIATION Factor IN THE Cost OF PRODUCING 
PORTLAND CEMENT, Frederick H. Lewis 
Discussion by G. 8. Brown 
THE PREVENTION OF MIssED Frres tn Buastinc, W. H. Mason 


THE DETERIORATION AND SPONTANEOUS CompBusTION OF Gas Coat, Perry 
Barker 


THURSDAY AFTERNOON 


Session on Fluid Flow, 2.00 p.m., Sixth Floor 
MEASUREMENT OF AIR IN Fan Work, Chas. H. Treat 
Tue V-Notcu Weir MetuHop or MEASUREMENT. D. Robert Yarnall 


To be presented by title. Contributed through the courtesy of the Philadelphia Loca 
Committee 
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THe CENTRIFUGAL BLOWER For HiGH PRESSURES, 


Henry 


MEASUREMENT or Natura Gas, Thos. R. Weymo 


THURSDAY EVENING 


Award of the Joho } 4 Medal Jol 19] J, Owl 


The John Fritz Medal for 1912 is to be conferred up 


F. Schmidt 


Ludilo m 


nn Robert W oolstor 


Hunt, Past-President of the Society, “for his contributions to the early de 


velopment of the Bessemer process.”? Following the 


ceremonial will by 


reception to Mr. Hunt and to the members and ladies of 


Engineering Societies. 
FRIDAY, DECEMBER 


Report of Sub-Committee on Administration. TH 


ArT OF INDUSTRIAL MANAGEMENT 


AXIOMS CONCERNING MANUFACTURING Costs, Henr 


MEASURING EFFICIENCY IN MANUFACTURING, Edw 


To be presented | I 
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MEETING IN GERMANY 


Phe plans for the mieellg of the Society with the Verein 
deutscher Ingenieure, which promises to be the most remarkable 
tour of the industries in Germany ever offered to American 
engineers, continue to go forward actively. Mr. Conrad 
Matschoss, Dozent of the Royal Polytechnic High School of 
Berlin who recently visited the United States as a representative 
of the German society, conterred with the Committee of Ar 
rangements, Col. E. D. Meier, chairman, as to itinerary, profes 
sional papers, etc., with most gratifying results. 

Owing to the great success of this meeting in which it is 
probable that Hially members of the Verein themselves will want 
to participate, advice has been received by cable that the Ameri- 
can party must be limited to 200 members and 100 ladies, since 
any number in excess of this cannot be accommodated in the 
hotels of the cities visited. ‘This necessitates the restriction of 
the party to members only and the ladies of their immediate 
family. As the number of those who have already signified their 
intention of joining the party now nearly equals this, any oppor 
tunities for participating which may arise must be accorded in 
the order in which requests are received in the oflice of the 
Secretary. 

The date of the departure will be June 10 on the 
Hamburg-American liner Victoria-Luise, arriving in Ham- 
burg on Saturday, June 21. Here the party will be 
received by the municipal authorities at the point of land 
ing and given an opportunity to visit the 


great ship) ards 


before going on by special train to Leipzig the same or the fol 
lowing day. Sunday evening, the 22nd, will be the occasion of 
an informal gathering to promote acquaintanceship, preceding 
the more formal opening on Monday, June 25. At this opening 
there will be a welcome by the King of Saxony and the municipal 
authorities of Leipzig, and two addresses, one by a representative 
of the German and the other by a representative of the American 
Society, which will be on general subjects, such as the history 
of engineering, the relation of capital and labor, and the effect 
7 
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on industry of technical education. 
spent in Leipzig, will be devoted 
various social events and participat 
in commemoration of the one-hu 
battle of Leipzig. 


Tuesday, the last day to be 
to technical papers and io 
ion in the patriotic gathering 
ndredth anniversary of the 


The party will leave on Wednesday for a tour of industrial 
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ITINERARY OF OFFICIAI 


ToUR IN GERMANY, JUNE 23-JuLy 7, 19138 


Germany visiting the principal cities, such as Dresden, Berlin, 
Diisseldorf, Cologne, Frankfurt a/M., Niirnberg, Munich, ete. 
In all probability the Krupp works at Essen will be thrown 


open to the party, the Baroness von 


Sohlen (geborene von 
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Krupp) receiving the visiting American engineers in person. 
The trip up the Rhine from Bonn to Riidesheim will be made 
by boat and at Riidesheim there will be a grand festival on the 
embankments. Independence Day will be celebrated at Frank- 
furt a/M. under the auspices of the American embassy. 

The final meeting will be held in Munich, July 7, in connection 
with the Museum of Technical Arts, of which Dr. von Miller 
is the Director. It is expected that the Prince of Bavaria and 
the Mayor of Munich will also receive the party. The entire 
trip through Germany and the various official receptions are 
being arranged by a committee of the most important men of the 
arts and sciences in the German society and there is the keenest 
interest shown by municipal authorities and the heads of indus- 
trial establishments. 

The itinerary of the visit will be as follows: 

TENTATIVE PROGRAM 

June 21 Reception at Hamburg by the local board 

June 22 (Sunday) Leipzig, official reception by the Verein deutscher 
Ingenieure 

June 23, 24 Participation in the exercises of the 54th Annual Meeting 
of the Verein deutscher Ingenieure 

June 25, a.m. Dresden 

June 27, 28 Berlin 

June 29 Diisseldorf. Reception by the Rhine-Westphalian Section of the 
Verein 

June 30 to July 2. Various functions arranged by the Rhine-Westphalian 
Section, including a trip to Cologne and Essen 

July 3 By railway to Bonn. By boat up the Rhine with festival at 
Riidesheim. By rail to Frankfurt a/M., arriving 
about 6 p.m. Evening: reception of welcome at 
Frankfurt 

July 4 Independence Day at Frankfurt 

July 5 a.m Niirnberg 

July 6 pm. Munich Evening reception of welcome 

July 7 a.m. Visit to the German Museum 

July 7 p.m. Trip on the Starnberg lake 

Final exercises in the Rathhaus 


n 


A map illustrating this proposed itinerary 
herewith. 


published 











CURRENT AFFAIRS OF THE SOCIETY 

The activities of the Society are developing, particularly in 
the matter of coéperation with other organizations, for the 
general benefit of the profession, especially along lines of stand- 
ardization. Members will notice in the report of the Council 
several committees appointed for specific standardization work, 
as well as a special committee to advise the Council how we 
can comprehensively undertake our various duties in this 
direction. 

CONDUCT OF ANNUAL AND LOCAL MEETINGS 

An important and urgent matter before the Society is how we 
may best conduct our meétings, both general and local, so that 
members mav get the fullest benefit of the Societv organization 
and their interest be maintained, particularly of those who 
eannot attend the general meetings. The Committee on Con 
stitution and By-Laws have prepared a proposed code, under 
instruction of the Council, and these Rules and By-Laws, which 
appear as proposed amendments to the existing By-Laws and 
Rules, have been issued in pamphlet form to all the standing. 
geographical and professional committees. with an invitation 
that comments be sent to the Council. Other members of the 
Society interested mav receive copies of this report upon request. 
The Council has invited the chairmen of the several committees 
to attend an informal subscription dinner to be held at the 
Engineers Club on the evening of Thursday. December 5. for 
the purpose of discussing these matters fully. 

NATIONAL MUSEUM 

Some of our most active members have long desired to see the 
establishment of a Museum where the development of engineer 
ing and the arts might be preserved. and in the original design 
of the Engineering Societies Building a large room on the 
twelfth floor was set apart for this purpose, which on account 
of lack of funds has never been accomplished. The visit of Dr. 
Oskar von Miller and the commission from Munich of the Ger- 
man Museum. however. has revived this interest with such en 

10 
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thusiasm that the Council has appointed a committee to cooper- 
ate with other organizations in the establishment of a great 
National Museum. 


1915 ENGINEERING CONGRESS 

The Society is more sensitive than ever to the interests of all 
of its members and takes great satisfaction in the prospect 
of an International Engineering Congress in San Francisco in 
1915 to celebrate the world’s greatest engineering achievement, 
the Panama Canal. As will be seen in the minutes of its last 
meeting, the Council has been pleased to underwrite this congress 
to the extent of $5000, or any portion of it which may be its 
share of the expenses, provided the other American engineering 
societies similarly participate. 


JOHN FRITZ MEDAL 


Invitations have been mailed to the entire membership, notify- 
ing them of the award of the John Fritz Medal to a Past- 
President of this Society. Mr. Robert Woolston Hunt. As the 
award will be made on Thursday evening during our Annual 
Convention, the Council has decided to omit the annual reunion, 
as it will on this occasion act as joint host with the American 
Institute of Electrical Engineers and the American Institute of 
Mining Engineers to all the members and ladies of the four 
American engineering societies. 


Carvin W. Rice. Secretary. 


AMENDMENTS TO BY-LAWS AND RULES 
AMENDMENT TO BY-LAW 18 


R18 The Council at any meeting may. in its discretion. permanently 
remit the dues of anv Member of the Secietv who has paid thirty vears’ 
dues. or who shall have reached the age of seventy vears after having paid 
twenty-five vears’ dues, provided that notice of such proposed action shall 
have heen given at a previous meeting of the Council and the Committee on 
Membership shall have concurred in recommending,.that this action he 
taken. The Council may. in its discretion. restore to membership any per 
son dropped from the rolls for non-payinent of dunes, or otherwise, upon 
such terms and conditions as it mav at the time deem best for the interests 
of the Society 


This announcement appeared in the November issue, but with 
an error in the wording of the By-Law 
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AMENDMEN'ts TO RULES 
R138 The features of the program outside of the professional and 
business sessions to be provided for the members and guests at any meet 
ing of this Society in any city shall be in charge of a Local Committee, sub 
ject, however, to the general approval of the Committee on Meetings. The 
President’s reception of the annual meeting shall be in charge of the House 


Committee under the general supervision of the Committee on Meetings 


PROFESSIONAL SECTIONS AND GEOGRAPHICAL GROUPS 
R19 A professional section or a geographical group of the Society sha 
consists of Honorary Members, Members, Associates, and Juniors of The 
American Society of Mechanical Engineers and of other persons to be des 
ignated Affiliates as hereinafter described 


R 20 A professional section of The American Society of Mechanica 


Engineers may, with the approval of the Council, be organized for the con 
sideration of any engineering, scientific, or professional topic, provided that 
a number satisfactory to the Council. of members of The American Societ 
of Mechanical Engineers, unite in making written request f sue] 
organization. <A similar procedure shall apply to geographic groups 
Such a section or group shall be designated as Section or Group 
of The American Society of Mechanical Engineers thre ink being filled 


by the topic specialized or name of locality. 

R 21 The provisions of the Constitution, By-Laws and Rules of The 
American Society of Mechanical Engineers, and the precedents of the So 
ciety with respect to professional sessions for the discussion of papers, shall 
cover the procedure of the professional sections or geographical groups 
except that no meeting of a section or group shall be considered a meeting 
of the Society as a whole. 

R 22 For the convenient conduct of its professional affairs the section 
or group shall organize an Executive Committee of five members of the 
Society, under the general direction of the Council. Such officers as the 
section or group shall require must be selected from the membership of the 
Society. Other committees of the section or group shall be appointed by its 
Executive Committee. 

R 23 The Executive Committee of the section or group, subject to the 
approval and direction of the Secretary of the Society, shall designate a 
Secretary of the section or group, whose duties shall be those usually 
attaching to the Secretary of a profes sional session, and who shall also see 
that the discussions of papers are satisfactorily reported and transmitted 
to the Secretary of the Society. 

R 24 Expenditures for the purpose of a section or group chargeable to 
the Society must be authorized by the Secretary of the Society before they 
are incurred, and must be provided for in the estimate and budget approved 
by the Council. No liability otherwise incurred shall be binding on the 
Society. Any expenditure not so provided must be met by the section or 
group itself. 

R 25 Engineers and others not members of The American Society, but 


desiring to participate in the meeting of the section or group, may enroll 
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themselves as affiliates as heretofore provided, with the approval of the 
Executive Committee of the section or group. Such alliliates shall have 
the privilege of presenting papers and taking part in the discussions. They 
shall pay $5 per annum, which shall be due and payable in advance, on 
October ist of each year of their enrollment, and shall thereby be entitled 
to receive the regular issues of The Journal for a period covered by 
their dues. 

R 26 The Council of The American Society of Mechanical Engineers 
may, at sixty days notice, suspend or disband any section or group, 

COUNCIL MEETING, NOVEMBER 12 

At a meeting of the Council held on ‘Tuesday afternoon, 
November 12, there were present Alex. C. Humphreys, E. D. 
Meier, James Hartness, H. G. Reist, Llenry Hess, Jesse M. 
Smith, lra N. Hollis, F. R. Hutton, KE. B. Katte, Win. H. Wiley, 
George A. Orrok, R. M. Dixon, and C. W. Rice, Secretary. ‘The 
following deaths were reported: R. P. Badeau, I’. H. Crabtree, 
A. W. Danforth, 5. T. Mudge, J. M. Robinson, A. Ek. Rowland, 
George H. Schuete, J. B. Siner and Maunsel W hite. Resigna 
tions were accepted from Percy Allan, C. W. Baker, G. H. Ben 
ton, A. S. Blanchard, H. M. Chamberlain, E. D. Church, H. W. 
T. Collins, Theo. F. Dreyfus, J. H. King, G. P. Lawrence, W. G. 
Marot, Harris J. Ryan, C. M. Russell, Harry Tandy, Jas. C. 
Porter, IF. Hl. Burton, A. T. Doud, John R. James, W. A. 
Schaefer. 

Fred J. Miller, chairman, R. M. Dixon, Morris L. Cooke and 
Carl J. Barth were appointed a Committee on Codification of 
Office Standards. 

Amendments to the Rules, in respect to the conduct of pro 
fessional sessions and geographical groups, which appear else 
where in this issue, were passed. 

H. G. Stott, A. F. Ganz and Carl Schwartz were appointed a 
committee to codperate with the American Institute of Electrical 
Engineers in the matter of standardization of the new unit of 
power, the myrowatt. 

A committee consisting of A. L. DeLeeuw, Henry Hess and 
John Riddell were appointed to coéperate with the National 
Machine Tool Builders Association in the matter of standard 
ization of machine tools. 

C. J. Davidson, Newell Sanders, Putnam A. Bates and Wm. 
Butterworth, were appointed a committee to codperate with the 
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Society of Agricultural Engineers in the standardization of 
agricultural implements. 

A committee composed of E. D. Meier, H. G. Reist, Ambros« 
Swasey, George Mesta, and Geo. F. Kunz was appointed to 
coéperate with other organizations in the establishment of a 
National Museum. 

A committee consisting of Henry Hess, J. H. Barr, Charles 
Day, C. J. Davidson and Carl Schwartz, was appointed to 
advise the Council on the general conduct of the standardization 
work of the Society. 

In connection with the International Congress to be held in 
San Francisco in 1915, $5000 or such portion of it as may be 
our share, was ordered underwritten, provided the other Ameri 
can societies make similar provision for this congress. 

The Council was very gratified to receive an inquiry from 
the Milwaukee Engineering Society with respect to afliliation 
with this Society, and appointed Geo. M. Brill, Vice-President, 
to extend the greetings of the Society to the Milwaukee 
organization. 

The Secretary was authorized to appoint H. A. Hey assistant 
to the Secretary, to represent the Secretary in his absence. 

The Annual Reports of the Council and Standing Committees 
were received and referred jointly to the Executive and Publica 
tion Committees. 

The meeting adjourned to Tuesday, December 3, at two o’clock. 














LAND AND BUILDING FUND 


Through the willingness of the membership to assume the re 
sponsibility of our indebtedness on the land fund of the Eng 
neering Societies Building, our share of this amount has now 
been paid off, so that the Society may feel itself free to undertake 
the new activities and responsibilities which confront 1t. 

Ata Ineellng of the Council on June LS, the following wcllol 


Was ltuken: 


Wiurkeas direct official acknowledgement has he men linade of all thn 
contributions to the Land and Building Fund of the Society and to owne! 
of Certificates of Ludebtedness, and onl uw opeirtial ist printed in The 


Journal, be it 


Reso_tvep: That an alphabetical list of all contributors to the fund and 
owners of certificates be printed in anu early issue of The Journal, and 
be it 

RESOLVED: That the thanks of the Society are hereby tendered to th 


contributors to the Land and Building Fund and to the owners of Certi 
licates of Indebtedness, by which The American Society of Mechanic: 
Engineers has been able to discharge its obligations in connection wit! 
its participation in the gift by Mr. Andrew Carnegie, Honorary Membet 
of The American Society of Mechanical Engineers of the Engineering 
Societies Building 

RESOLVED: ‘That the thanks of the Society are hereby tendered to the 
members of the Land and Building Fund Committees, Messrs. Fred J. 
Miller, Chairman, James M. Dodge, R. C. McKinney, Committee in 1907; 
Worcester K. Warner, Chairman, F. H. Stillman (deceased), George A 
Orrok, l. k. Moultrop and C. N. Lauer, Committee in 1910; and R. M. 
Dixon, Chuirman, Waldo H. Marshall and Charles Wallace Hunt (de 
ceased), Committee in 1911, with respect to the Certificates of Indebted 
ness, for the able and energetic manner in which these committees con 
ducted the work intrusted to them, which resulted in securing contribu 
tions from 66 firms and 300 members and in placing 165 certificates 


i ol 


indebtedness, aggregating $161,000. 

RESOLVED: That copy of these resolutions be sent to the members of 
each of the above committees 

RESOLVED: That the Society is under special obligation to Charles Wal 
lace Hunt, Past-President, for his wisdom and foresight, after exhausting 
the opportunities for further contributions, in providing for the dis- 
charge of the remaining obligations of the Society, $81,000 by the issue 


of Certificates of Indebtedness and for the preparation of the presenta 


15 
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tion letter with respect 
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which resulted in an over-subscription 


The list of names is as follows: 


CONTRIBUTORS 


Abbott, W. L. 
Abercrombie, J. H. 
Alden, G. L. 

Allen, W. M. 
Allis-Chalmers Co. 
Almond, T. R. Mfg. Co. 
American Locomotive Co 
American Pulley Co 
Andrews, Jus. D. 
Appleton, Wm. D 
Babcock & Wilcox Co 
Baird Machinery Co. 
Baker, J. C. W. 
sSaldwin, Stephen 
Bancroft, J. Sellers 
Barnes, S. G 
Barnes, W. F. 
Barth, Carl G. 
Bartlett, Henry 
Bates, A. H. 

sates, Edward P. 
Bausch, Wm. H. 
Baylis, Arthur R. 
Beck, Jas. D. 
Bettendorf, W. P. 


Bickford Drill & Tool Co 


Bilgram, Hugo 
sillings, C. E. 

sillings & Spencer Co 
Bitterlich, Walter J. 
Blauvelt, A. 

Borden, W. H. 


Bradford Mch. Too! Co 


Brandon, G. R. 
Breckenridge, L. P 
Bridgeport Mfg. Co 
Brill, Geo. M. 


Brown & Sharpe Mfg. Co 


Brown, A. E, 
Brown, A. T. 
Brownell Company, 
Brush, C. F. 
Buckeye Engine Co. 
Buckley, J. F. 


TO LAND FUND 


Bullard Machine Tool Co. 
Bump, B. N. 

Burlingame, L. D. 

Burns, A. L, 

Burroughs Adding Mch. Co. 
Surton, J. H. 

Cadillac Motor Car Company 
Calder, John 

Caracristi, V. Z. 

Carlsson, C. A. \ 

Cheney, W. L 

Christie, W. W 

Cinn. Machine ‘Tool ¢ 
Cinn. Milling Machine ¢ 


Coleman, E. P. 

Colts Patent Firearms Mfg. Co 
Conard, W. R 
Continental Iron Works 
Cooke, Harte 

Core, W. Wallace 

Cox, J. D. 

Cromwell, J. C 

Doty, Paul 

Dodge, Day & Zimmerman! 
Dougherty, S. B. 

Dow, Alex. 

Dreses Machine & Too] Co 
Dunean, J. D. E. 

Dunn, J. W. 

Dyer, R. A., Jr 

Sberhardt, Elmer G 
tberhardt, Frank E. 
Xberhardt, Henry E. 
Jberhardt, Henry J. 
ldson, J. B 

Sdwards, V. E. 

‘kstrand, C. 

flisworth, J. W. & Co 
{ngineering Magazine 


—_ 


Ongineering News 

















Engineering Record 
Kvans, H. O. 
Falkenau, A. 
Ferguson, J. W. 
Ferracute 
Ferry, C. H., 
Fish, C. H. 
‘leming, H. 8S. 
‘letcher, W 
‘linn, Thos, C. 
‘lint, Walter 
‘oote, A. W. 
John R. 
‘reeman, S. E. 


I 

I 

I 

i 

I 
freeman, 
I 
French, E. V. 
I 
I 


‘ritz, John 
uchs, Ernesto 
(gabriel, Wm. A 
Gaehr, David 


Gamper, H, 
Gardiner, A. J., Jr 
Gately, P. J. 

Gates, P. H. 
Gisholt Machine Co 
Glasgow, A. G. 
Works 
Goss, W. F. M. 
Green, Wm. O. 
David 
Guckel, Chas. H. 
Harrington, N. T. 
Hartness, Jas, 
Haskell, B 

Hayes Mfg. Co. 
Hazard, F. R. 
Heaton, H. C 
Hecker, H. A 
Heine Safety 
Helmes, M. J 
Henderson, 


Gleason 


Guelbaum, 


Richard 
Henry, George J., Jr 
Herbert, J. S. 
Herbert, C. G 
Hess-Bright Mfg. Co 
Hess, Henry 
Hubbard, H. D. 
Higgins, M. P 

Hill, H. H. 


Machine Co. 


& A. Co. 
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ANNUAL REPORT OF COUNCIL AND STANDING 
COMM: TTEES 
REPORT OF THE COUNCIL 

The activities of the Society for the year 1911-1912 have 
covered a wide scope. Prominent am hg them has been « Opera 
tion with other societies. For this purpose a conference com 
mittee has been formed, consisting of two appointees each from 
the American Society of Civil Engineers, the American Insti 
tute of Mining Engineers, the American Institute of Electrical 
Icengineers and The American S¢ clety ot Mechanical Kngineers. 
whose pro\ ince it is to bring to the attention of their respective 
organizations for action matters of importance. The Society 
has also codperated with other organizations and appointed com 
mittees to assist. 

A Committee on Engineering Standards has been formed. 
with which the prominent engineering societies of the world 
have been asked to coO rate, to establish a clearing house for 
the issuance of information respecting standards for the en 
gineering profession. 

At various functions during the year, the Society has been 
represented by the following Honorary Vice-Presidents, ap 
pointed by the Council: William M. Rice Institute, Houston, 
Texas, W. B. Tuttle; Fourth National Conservation Congress. 
George M. Brill and W. B. Jackson; American Electric Railway 
Association, R. W. Hunt and C. J. Davidson: International! 
Rubber Conference, E. B. Katte: International Conference on 
Hygiene and Demography, H. de B. Parsons and T. Kennard 
Thompson ; Pratt Institute Commencement Exercises. C. W. 
Obert; Carnegie Institute of Technology, O. P. Hood: National 
Waterways Commission, H. G. Stott; International Congress 
of Navigation, Wm. T. Donnelly; American Academy of Politi- 
cal and Social Science, Geo. W. Melville, C. M. Day, J. M. Rusby. 

Ties with organizations abread as well as at home are som. 
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tinually being strengthened by the Society’s policy of codpera 
tion. During the year the Society has participated in the ere 

tion of a memorial window at Westminster Abbey to the memory 
of Lord Kelvin, under the auspices of the Institute of Civil 
Engineers, $600 having been subscribed by members of the Society 
for this purpose. In April of this vear, the members of the Ger 
man Museum Commissicn appointed to study important engineer 
ing achievements in America, were given the greetings of the So 
ciety at a meeting in the Engineering Societies Building, and in 
the various cities visited were assisted by committees of the mem 
bership formed for the purpose. An invitation to participate 
in a meeting of the Verein deutscher Ingenieure in Leipzig in 
the summer of 1913 has been accepted by the Council and active 
preparations for the trip have been begun by the Committee of 
Arrangements, Col. E. D. Meier, chairman. 

Within the Society itself new activities have been undertaken. 
As a result of an earnest consideration by the Council of ways 
and means of extending the membership, a committee on In 
crease of Membership, I. E. Moultrop, chairman, was appointed 
early in the year. This committee has coéperated with the 
Membership Committee in seeking to invite only those qualified 
for admission from among those prominent in the profession and 
if possible increasing rather than lowering in any way the pre 
sent high standard of membership. The proposed amendments to 
the Constitution provide an additional engineering grade, mak 
ing the several grades of membership similar to the more im 
portant American and English societies and simplifying the 
method of election in accordance with these same prominent 
organizations. The proposed engineering grade is that of As- 
sociate-Member, intermediate between Member and Junior, and 
election by the Council is proposed to be substituted for election 
by the membership. 

Honorary membership has been conferred during the year 
upon Anatole Mallet of Paris. Carl Gustav Patrick DeLaval, 
Stockholm, Rudolph Diesel. Munich, and Oskar von Miller, 
Munich. The death of George Wallace Melville, Past-President 
and Honorary Member, is reported with regret. 

The following table shows the changes in membership for 
the fiscal year, October 1, 1911, to October 1, 1912, in distinction 
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from the administration year which the rest of the report 
covers: 


MEMBERSHIP FOR FISCAL YEAR (OCT. 1, 1911-OCT. 1, 1912) 
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The University of California has been added to the list of 
student branches, which now number 25. The total number of 
student affiliates is now 722. The Committee on Student Branches 
has been increased by the addition of Wm. Kent and George A. 
Orrok, with the intent that through this enlarged committee 
visits can be made to the several branches. 

An important step with reference to local meetings of the 
Society was taken at the Spring Meeting in Cleveland, after 
conference with representatives of the several cities where meet 
ings are held. The policy adopted was to extend the rules for 
professional sections making them applicable to geographical 
sections. Upon approval of the Council local meetings may 
now be considered sectional meetings, with the local committee 
in responsible charge. A close relation between the Society’s 
headquarters and those of the several centers is maintained by 


the interchange of papers. Under these provisions meetings as 
sections are now being conducted in San Francisco, St. Louis 
and Cincinnati. 

The Council reports the final adoption of amendments to the 
Constitution, By-Laws and Rules, which appear elsewhere. 
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Committee activity has been marked throughout the year 
and the advance which the Society is making has come about 
through the earnest work of the standing and special committees. 
Full details appear in the separate reports of the committees 
accompanying this report. 

The task of completing the series of pictures of Honorary 
Members has progressed under the care of the House Committee, 
and twenty-two of these portraits are now hung upon the walls 
of the Society’s rooms. To this committee has been assigned 
the duties in connection with the President’s Reception given 
each year at the Annual Meeting. 

Through the initiative of the Library Committee amendments 
to the By-Laws of the United Engineering Society have been 
prepared and have received the approval of the Boards of 
each of the Societies comprising the United Engineering Society, 
whereby a common administration of the joint libraries of the 
American Institute of Mining Engineers, the American Insti- 
tute of Electrical Engineers and The American Society of Me- 
chanical Engineers, may be secured, making possible greater 
efficiency in the joint library service, together with symmetry 
of the several collections, so that there may be no duplication 
of effort. 

An important advance movement has been undertaken by the 
Committee on Meetings in the appointment of six additional 
sub-committees, covering various phases of mechanical engineer- 
ing, with the idea of securing increased service through the 
assistance of specialists who will report developments in their 
respective fields. There are now ten of these sub-committees, 
covering Administration, Air Machinery, Cement Manufacture, 
Fire Protection, Hoisting and Conveying, Industrial Building, 
Iron and Steel, Machine Shop Practice, Railroads, and Textiles. 

Due to the rapid growth of the Society, the work of the Pub- 
lication Committee has become increasingly difficult, particularly 
as regards Transactions, there being sufficient important material 
to fill a two volume edition. The Council has-concurred in the 
recommendation of the committee that an index to Transac- 
tions, comprising volumes 1 to 33 inclusive, be published, and an 
appropriation has been secured for the purpose. The subscrip- 
tion price of The Journal has been reduced to $2 a year to mem- 
bers and affiliates and $3 a year to non-members. This publica- 
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tion has been entirely self-supporting during the year and has 
continually sought to enlarge its field of activity and usefulness, 
so as to present a complete record of mechanical engineering. 

A total of 865 applications for membership have been re 
ceived by the Membership Committee during the fiscal year, of 
which 694 have been recommended for membership. Eight 
former members have also been reinstated. ‘The Conmittee 
have adopted a more simple form of application and reply blank 
which will more readily meet its requirements. 

A special committee on Code of Ethics has been appointed 
by the Council, following the example of other societies, to con 
sider the formation of such a code. 

The special committee on Flanges has codperated with the 
National Association of Master Steam and Hot Water Fitters 
in formulating the 1912 schedule of standard weight and extra- 
heavy flanges and flanged fittings. This has been adopted by the 
Government in several of its departments and by numerous 
organizations. 

As a result of interest awakened in the subject of measurement 
of taps, bolts and screws, a committee has been appointed to 
take up the matter, whose duty it shall be to prescribe the per 
missible tolerances in the commercial manufacture of these pro 
ducts, including their measurement. 

The committee on Standard Cross-Sections and Symbols will 
report at the Annual Meeting on standards for drawings to 
indicate the materials used. 

Upon invitation of the Patent Law Association, a conference 
was held in Washington at which the Society was represented, 
together with several other national societies. The Committee 
on Patent Law has been continued so that it may attend any 
conferences which may arise and participate in any develop 
ments, reporting to the Society as the necessity may arise. 

At the Annual Meeting the very coniplete and remarkable 
report of the Committee on Power Tests will be presented and 
thus bring up to date and extend the present reports of the 
Society on these subjects. 

REPORT OF FINANCE COMMITTEE 

Appended will be found the certified report of the examina- 
tion of the accounts of the Society, made by Messrs. Peirce. 
Struss & Company, for the fiscal year of the Society, ending Sep- 
tember 30, 1912. 
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Your Finance Committee reports that the total income of the 
Society for the fiscal year ending September 30, 1912, was $112,- 
535.06, being an increase of $17,453.32 over the previous year. 
These increases are largely due to the very excellent work of 
th Increase of Membership Committee, the Sales Department 
and the Advertising Department. 

The total expenditures of the Society were $101,506.25, an 
increase of $6,915.42. 

Your Committee feels that it must not neglect to call atten 
tion to the great expenses charged to the account of the Member 
ship Committee, which amounts to over $5 for each new member 
joining the Society. This expense all accrues after the applica 
tion is received and includes the cost of the Certificate of Mem- 
bership, about $1 apiece. Your Committee respectfully urges 
that the Membership Committee gives especial attention to this 
matter with a view to eliminating a large proportion of this 
expense. 

The Publication Committee has spent but $44.516.40, out of 
an appropriation of $48,300, but there are some expenses, esti- 
mated to amount to $4200, in connection with Volume 33 of 
Transactions, which have already accrued but are not paid. The 
Finance Committee recommends that this amount be set aside 
from the income of the year ending September 30, 1912, for 
meeting this expense. 

It is estimated that the income of the Society for the year 
ending September 30, 1913, will be $117,829, and your Finance 
Committee recommends the following appropriations, amounting 


to $106.775: 


linance Committee $23,375 
Membership Committee 2 500 
Increase of Membership Comiunittes 1 SOO 
House Committee 2 OOO) 
Library Committee 1500 
Meetings Committe: » 500 
Council 7 O00 
Publication Coniumittee 10.500 
Power ‘Tests Committee. ... 1OO0 
tesearch Committee ' 10 
Society History Committee 500 
Sales Expenditures : 8,000 


$106,775 
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Your Committee would further advise that as the year pro- 
gresses close watch be kept of the income and expenses and 
that if the income should increase or decrease the appropriations 
should be modified accordingly, being maintained in the aggre- 
gate at about 90 per cent of the expected income. 

Respectfully submitted, 


W. H. MarsHAtu 
H. L. Dowerty, 
W. L. SAUNDERS 
W. D. SARGENT 


Finance 
Committee 


R. M. Drxon, a | 


APPENDIX TO REPORT 
November 1, 1912 


Mr. R. M. Drxon 


CHAIRMAN FINANCE COMMITTEI 
Dear Sir: 
In accordance with your instructions, we have audited the books and 


accounts of The American Society of Mechanical Engineers for the year 


ended September 30, 1912 
The results of this examination are presented in three exhibits, at 


tached hereto, as follows: 
Exhibit A Balance Sheet, September 30, 1912 


Exhibit B Income and Expenses for the year ended Septembet 
30, 1912 
Exhibit C Receipts and Disbursements for the year ended Septem 


ber 30. 1912 
We beg to present, attached hereto, our Certificate to the aforesaid ex 


hibits. 
Peirce, Struss & Co., 
Certified Public Accountants 


November 1, 1912 


Mr. R. M. Drxon 


CHAIRMAN FINANCE COM MITTE! 
Dear Sir: 

Having audited the book: nd accounts of The American Society of 
Mechanical Engineers for the vear ended September 30, 1912, we hereby 
certify that the accompanying B ce Sheet is a true exhibit of its finan 
cial condition as of September 30, 1912, and that the attached statements 
of Income and Expense ind Cash Receipts and Disbursements are cor 
rect. 


Perrce, Struss & Co., 
Certified Public Accountants 
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EXHIBIT A 


BALANCE SHEET, SEPTEMBER 30, 1912 
ASSETS 
Equity in Society’s Building (25 to 33 West 39th 
PE Abbi aoe besa SARE set aeaeakent . $353,346.62 


39th 


180.000.0000 


Ss a. RO ee 13.000.00 


Furniture and 5.000.00 


New York State Bonds 1954 (Par $35.000.00 2). 925.00 
Cash in Banks representing Trust Funds 1 %)78 
Stores including Plates and finished 
Cash in Banks for general purpose 21,322.32 
Petty Cash 01 hand 850.00 
Accounts Receivable 
Membership Dues 8 625.75 
Initiation Fees 1155.00 


Sale of Publications 10,400.69 


Bills 
Ady 


receivable 


ance payments 


Total Assets 


Funds 


Life Membership Fund $35,386.07 


Library Development Fund $902.71 
Weeks Legacy Fund 1,957.00 
Dues paid in advance 
It iti ition Fees unco les ted 
Unappropriated Revenue 
Reserve (Initiation Fees).. 
Surplus in Property and Accounts Receivabl 


otal Liabilities and Surplus 


$533,346.62 


(MMM) 


245.78 


13.076.70 


672.32 


20,191.44 


SOE) 


SUT SS) 


SOM) CM) 


15544) 


228.81 
I. TDO.89 


184,072.2 


SEDO V0 85 
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MNHIBIT B 


INCOME AND EXPENSES FoR THE YEAR ENpED SerreMBER 30, 1912 


INCOM! 

I oa iso a sien BG a $61,198.01 

Sales, Gross Receipts... ' TrTCTrC Ter TCC Toe. 
Advertising iki che RK We aS easemawen ee 38,562.22 

Interest and Discount..... ; ea 1,866.68 
Miscellaneous ..... 

ci: ee 7 ; $112,555.06 
EXPENSES 

Finance Committee..... , ; aw S25. SS9.45 
Membership Committee... .. : be) do. 

Increase of Membership Committee 1,.SS7.55 

House Committee....... : 1,895.31 

Library Committee. . ; $521.64 

Meetings Committee 6,083.69 

Council Committee 1488 09 
Publication Committee 14.516.40 

Research Committee 101.75 

Power Tests Committers 50.00 

Sales Expenditures. 7.750.37 

Reserve Fund..... 600.00 

Total es i. S101 506.25 
Kixcess of Income over Expenses 7 $11,228.81 
*$4200 of this amount was 1 rved to complete Trans., v« 


EXHIBIT C 
RECEIPTS AND DISBURSEMENTS FoR YEAR ENvepD SepremBer 30. 1912 


RECEIPTS 


Membership Dues... er $59,270.81 
Initiation lees...... ” 10,270.00 
Membership Iues and Initiation Fees paid in »ndvance 1,485.80 
Sales of publications, badges, advertising. et: ; 18,155.94 
Subscription to Land Fund Ss ee , 344.00 
DE: 3 disc uct eee eaca . Fatty 2,479.92 
Certificates of Indebtedness. . , Leese.’ . 85,149.04 


Tatat 


$157,155.; 
Cash in Bank and on hand, September 30, 1911.. 31,081.10 
$188,236.61 
ISBURSEMENTS 
Disbursements for general purposes $114,243.51 


Cancellation of Mortgage 41,000.00 


Cash in Banks and on hand, September 30, 1912...  32.993.10 


- S1S8,256.61 
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REPORT OF THE HOUSE COMMITTEE 

The work ot the House Conmuttee during the past year 
has been generally confined to routine matters. No further 
material additions have been made to the decorations or furnish- 
ings of the rooms of the Society. Some improvements in vent- 
lation of the rooms and oflices have been etlected and new equip 
ment purchased to facilitate the business work of the Society. 
A number of additional portraits of honorary members have 
been secured and framed, and present prospects indicate the sub- 
stantial completion of this coilection in avout two years’ Ume. 

Respectfully submitted, 


FRANCIS BLossom, Chairman 


kusDWARD VAN WINKLE ( 
Hi. R. CospLeicu House 
dS. D. CoLLetr Commillee 
W. N. Dickinson \ 


REPORT OF THE COMMITTEE ON MEETINGS 

With reference to financial expenditures, reading and judg- 
ing of papers, the number of meetings held, and similar routine 
matters, the work of the Committee on Meetings has been for 
the past year substantially on the same basis as for the preced- 
ing year. At no time in the year is any member of this com- 
mittee free from Society service and the continuity of this 
demand cannot be realized by any one who has not served on 
it. Most of the work is conducted by correspondence, but in 
no case is any committee action taken without substantially 
unanimous approval. ‘Through the winter months meetings are 
held weekly or bi-weekly, as the business demands, for the clear- 
ing up of matters that cannot be disposed of by correspondence 
and for verbal discussion on questions of policy. 

The service that the Society demands of the Committee on 
Meetings is considerably more in quantity and quality than a 
single committee of five men can efliciently perform. It is this 
feeling that prompted the recommendations last year for the 
effective enlistment of the Society membership in assisting the 
work of the Committee on Meetings by organizing sub-commit- 
tees. It is, therefore, with considerable satisfaction that your 
committee is able to report not only the inauguration of this 
plan but its successful operation. At the present time there are 
in existence ten sub-committees, each having accepted the duty 
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of advising the Society through its Committee on Meetings 
not only of topics which should be treated in these respective 
fields, but also securing the proper treatment in papers and 
discussion. ‘These committees comprise Textiles, Administra 
tion, Cement Manufacture, Iron and Steel, Industrial Build 
ing, Hoisting and Conveying, Railroads, Machine Shop Prac- 
tice, Air Machinery, and Fire Protection. This plan should 
be continued until every branch of professional interest and 
public service shall be represented by a sub-committee that can 
give it whatever public expression it merits. 

In the conduct of the two stated meetings of the Society, the 
Committee on Meetings is also enlisting the services of other 
sub-committees to take charge of the social and entertainment 
features, duties which, while only intermittent, involve very 
considerable labor and time. This year these features of the 
Annual Meeting are divided between the House Committee, 
which will take charge of all the details of the President's 
Reception, and the New York Local Committee, which will 
have the care of all other social sessions. In connection with 
the latter, your committee also reports the inauguration of the 
policy of payment for the social entertainment by those 
participating, all funds for this purpose being derived from the 
sale of tickets. It is hoped that this plan will work so success 
fully at this year’s Annual Meeting, where it will have its first 
trial, that it can be likewise applied to the Spring Meeting, 
relieving local membership in various cities of the necessity of 
personal contributions for the entertainment of others. 

Respectfully submitted, 


CHARLES E. Lucks, Chairman 


H. pEB. Parsons ( Commitee 
W. E. Hay on 
H. E. LoNGweELuL ( Meetings 
H. L. Gantr 


REPORT OF THE COMMITTEE ON MEMBERSHIP 


During the past year the Committee on Membership has held 
ten meetings for the transaction of its work, and in addition 
three joint meetings with the Committee on Increase of Mem- 
bership. The number of applications acted upon is as follows: 
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Applications pending October 1, 1911 94 

Applications received during fiscal year October 1, 1911 to September 30, 
1912 Faas Snel e pele eae 771 
865 


On these applications the following action was taken: 


Recommended for membership ere G94 

Withdrawn for various reasons........ 1 

Deferred indefinitely............. i 

Deferred for further information. . . sist 3 
Applications held pending the receipt of endorsement of required number 

of references which did not arrive up to the date of closing 160 

S65 


It was also voted to reinstate eight members. 

This committee, after extended investigation, recommends 
aun additional grade of membership, with consequent modifica 
tions of the Constitution, to be voted upon at the Annual Meet 
ing; and has also revised both membership applications and 
endorsement blanks with a view to omitting certain features 
which have been criticized, and simplifying the former to facili 
tate and reduce the cost of handling. The follow ing comparison 
shows that some reduction in cost has already been secured: 

In 1911, 368 candidates were placed on the Professional Ser 
vice Sheets, at a cost to the Society of $5.81 each for the clerical 
work of the committee and for the ballot by the entire member 
ship. In 1912, 694 candidates appeared on the Professional 
Service Sheets at a cost of $5.14 each. 

Of the total expenditures ($3572.04) chargeable to this com- 
mittee during the past year, $1925.15, or approximately 54 per 
cent of the total, was incurred for the printing, mailing and 
handling of the Professional Service Sheets and Ballots, which 
amount will be wholly saved under the new system of election 
and announcement now under consideration. 

A further possible economy not yet fully investigated but 
perhaps worthy of consideration, may be effected by making a 
charge to new members for the certificates of membership now 
furnished free of charge. A preliminary search shows that the 
principal European scientific societies furnish their certificates 
without charge. Of the American Societies, the American In 
stitute of Mining Engineers do not issue a certificate, the Ameri- 
ean Institute of Electrical Engineers charge $1 for a member 
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ship certificate, and the American Society of Civil Engineers 
furnish a paper certificate free of charge, but charge $2 for a 
parchment certificate. 

Although the annual gain in members has been increased 884 
per cent over last year, a perusal of the last two ballots is most 
gratifying and convincing proof that the standard of member- 
ship has been fully maintained and will in no way be lowered 
by a dignified presentation to the mechanical engineering pro 
fession of this country of our claims to their membership and 
support, and the benefit to be derived by them from the con 
stantly increasing lines of investigation and discussion in ever 
branch of mechanical engineering presented at the meetings, 
and through The Journal of the Society. 

Respectfully submitted, 


G. J. Foran, Chairman 


HoseEA WEBSTER | Committee 
THEO. STEBBINS on 

W. H. Boru \ Membership 
H. C. Meyer, Jr. 


REPORT OF COMMITTEE ON PUBLIC RELATIONS 

The Committee on Public Relations having been requested by 
one of our Philadelphia members that the Society c Operate 
in matters of public interest, responded by notifying the local 
members in their individual capacity. While the Society, as 
such, may not always respond exactly as invited, it may in 
effect assist in relations of the engineer with the public, by 
corresponding with the members individually, inviting their 
attention to certain matters, and thus perform our duties in 
this regard. 

Your committee would be pleased to receive communications 
and will do their best on all occasions to develop this activity 
of the Society’s work. 

Respectfully submitted, 


D. C. JACKSON Committee on 
JoHn W. Lies, Jr. Public 
FreD J. MILLER Relations 


WorcEsTER R. WARNER 


JAMES M. Dopnaeg, — 
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REPORT OF THE PUBLICATION COMMITTEE 

The adequate presentation and record of the growing work 
of the Society has imposed upon the Publication Committee an 
increasingly difficult task. It is impossible to present in a 
single volume of Transactions all of the papers presented before 
the Society at its two regular meetings and at the meetings of the 
several local groups and selections, as well as the record of 
Council and Committee meetings, administrative affairs, ete. 

At the commencement of its term this committee decided with 
the approval of the Council, to confine the papers recorded in the 
Transactions to those presented at the regular spring and fall 
meetings, with a condensation of the discussion thereon, bring- 
ing within this category papers of exceptional merit presented 
at local or section meetings by referring them to the Committee 
on Meetings, with a recommendation that they be presented, at 
least by title, at one of the regular meetings; and further, that 
matter of administrative and only temporary interest would 
find sufficient publicity in The Journal and might be omitted 
from Transactions. 

During the past year the number of papers presented at 
the regular meetings has been such that even with the dis- 
cussion evoked condensed to the utmost, it is impossible to print 
them in a volume of less than 1500 or 1600 pages. The cost 
of such a volume would be $10,000, or $2000 in excess of the 
appropriation available for this purpose. 

The committee requires an expression from the Council as 
to whether it may have the additional appropriation of $2000 
necessary to print a volume which shall include all of the papers 
presented at the spring and fall meetings with the condensed 
discussion thereon. 

There has been no general index of Transactions published 
previous to Volume 20. An appropriation of $1000 is now avail 
able for the purpose of bringing this index up to date, and steps 
will be taken to put the work immediately in progress. 

The progress of The Journal has been most gratifying. It 
is the purpose of its editor, heartily concurred in by the Com 
mittee, to make it not only a means of communication between 
the membership and headquarters, and of distributing the 
papers presented before and the record of work accomplished 
by the Society itself, but an epitome of progress in the world 
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of mechanical engineering indispensable to any active member 
of the profession. The Foreign Review, instituted during the 
past year is a step in this direction. It is hoped to extend this 
and kindred features until the contents of The Journal shal! 
include at least directions to information upon everything of 
importance developed or presented in its field. 

During the past year The Journal has earned $2000 over its 
expenses, taking care of the publication work incidental to (a) 
the increase of material presented at the various meetings, due 
to the formation of local committees and subcommittees, and (/) 
the increase in membership which includes the addition of over 
1000 student members and affiliates since The Journal began 
to publish advertising, and (¢) the Foreign Review which in 
volves an expenditure of about S4000 per vear. The present edi 
tion is 6500 with an average of 190 pages per month, as against an 
edition in 1907-1908 of 4000 with an average of 140 pages. 

For the first time in the history of The Journal we have pub 
lished some account of the papers and discussion at all meetings 
in which the Society participated, and svhopses of the papers 
and discussion presented at all meetings held under the super 
vision of the Society whether locally or otherwise. The cost per 
LOO pages per LOOO coples has diminished from 8135 at the time 
advertising was started to $120. The condensed catalogue plan 
of advertising has proved attractive and is more in keeping 
with the character of the Society's publicati n than the usual 
display advertising. 

The Journal has proven its potency to serve the Society in 
Inany Ways, with no draft upon the Society's funds. and is cap 
able of being made a source of considerable revenue or of sup 
porting itself in a wider field of activity and usefulness. By 
the publication of papers, committee reports, etc.., in The Journal. 
the Society is now saved what was formerly a considerable item 
of expense for printing and distribution. 

The Society must soon consider whether in view of the op 
portunities for publicity and record afforded by The Journal 
it desires to continue the publication of Transactions. At the 
present rate of increase it will soon be necessary to print two 
volumes per year. This will mean an annual expense of from 
$13,000 to $16,000. The two publications involve a duplication 
of expense and effort in many ways, and it is possible that a plan 
might be evolved whereby the binding of The Journal in whole 
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or in part might serve all the purposes of Transactions with a 
considerable saving. 
Respectfully submitted, 


F. R. Low, Chairman 


G. I. Rockwoop ) Publication 
G. M. Basrorp — 


C. I. Ear re 
I. E. Movu.trrop 


REPORT OF RESEARCH COMMITTEE 


Although the activities of the Research Committee have shown 
a decided increase during the year, it is still evident that the 
membership of the Society does not realize the existence of 
the committee and the power which it can exert for stimulating 
research in many directions, tending to advance the cause of 
mechanical engineering. The committee should be the medium 
by which the members of the Society bring to bear upon their 
problems the best assistance of the members of the profession 
throughout the country, and it is hoped that a greater realiza- 
tion of the possibilities of the committee in giving such assist- 
ance may be attained. 

The committee has felt that the best way to bring these possi- 
bilities to the attention of the membership was to secure, first, 
statements from experts in the form of papers. abstracts, ete.. 
of the present state of knowledge in various directions; and, 
second, to use these papers in the widest possible way to stimu- 
late research to extend such knowledge. With this in view, the 
sub-committee on Steam Research secured a paper last year 
from Mr. George A. Orrok, on the Transmission of Heat through 
Metallic Tubes, an extremely able resumé of the present state 
of knowledge in that field; and has this year secured from 
the same author a continuation of this paper in the form of a 
digest of the technical literature on the transmission of heat. 
While this digest is not proper material for a paper to be pre- 
sented before the Society, it is of the greatest value and the 
committee recommends that this paper be printed and thereby 
placed at the disposal of the members of the Society. 

In addition the following papers on the following subjects 
are in preparation: The present status of the railroad rail 
question, with reference to the increased service demanded of 
rails and the improvements being made in rail construction, 
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forming in fact a complete resumé of the entire question of 
breakage of railway rails and the steps being taken to relieve 
this condition in the future; deterioration or growth of cast iron 
in an atmosphere of superheated steam: the effect of pulsating 
flow on the accuracy of flow meters; steam heating of towns 
from central stations: amount of air and other gases in injection 
water. 

There has been considerable discussion on plans for future 
activities, which will no doubt bear fruit in the succeeding year. 

Research work is in progress on the coefficients of elas 
ticity of ceramic materials, at the instigation of the com 
mittee on Mechanical Properties of Materials used in Elec 
trical Engineering. 

The following sub-committees have been appointed and have 
shown activity and devotion to the subjects assigned to them: 
Sub-Committee on Steam Research: T.. S. Marks. C. J. Bacon. 
E. J. Berg, W. D. Ennis, J. F. M. Patitz, R. H. Rice; Sub 
Committee on Research in Materials of Electrical Engineering: 
R. D. Mershon: Sub-Committee on Research in Safety Valves: 
P. G. Darling, E. F. Miller, H. D. Gordon, F. L. Pryor, F. M. 
Whyte. 

Respectfully submitted. 
Ricwarp H. Rice, Chairs "7 
R. D. Merson 
W. F. M. Goss 


A. L. DeLEruw 
R. C. CarpentveR 














NECROLOGY 
MAUNSEL WHITE 


Maunsel White, fur many years Engineer of Tests and Metal 
lurgist of the Bethlehem Iron and Steel Works, died in New 
Orleans on October 22, 1912. He was born in Plaquemines 
parish, La., on March 15, 1856, of a prominent southern family. 
After a few years of study under private tutors and in George- 
town University, near Washington, D. C., he entered the school 
of technology at Worcester, Mass., and later the workshops of 
the Lehigh Valley Railroad at Weatherly, Pa. Here he gained 
a practical knowledge of mechanics which determined him to 
secure an engineering education. In 1875, accordingly, he became 
a student at Stevens Institute of Technology. from which he 
was graduated four vears later as valedictorian of his class. 

Immediately afterward, White was engaged by the Bethlehem 
Iron Company, under John Fritz, then largely manufacturing 
merchant steel and rails, now the Bethlehem Steel Company, 
and later became chief of the metallurgical department, taking 
high rank as an authority upon metals. He represented his com- 
pany and was in charge of their exhibit at the World’s Fair in 
Chicago in 1893, as well as at the Paris Exhibition of 1900, 
receiving personally at the latter a bronze medal of merit as a 
result of his company’s exhibit: and he mgde frequent visits 
to Europe in the same capacity during his connection with the 
company, arranging among other things for the sale of great 
quantities of armor plate to the government of Russia, through 
personal interviews with the ministers of the Czar and at least 
one audience with the Czar himself. 

Both the chemistry of iron and steel and the physical proper- 
ties of these metals have been so thoroughly studied during the 
past 30 years and practice concerning them has become so crystal- 
lized, that the engineer of today finds it difficult to appreciate 
that facts which now seem elementary and commonplace were 
unknown in the early days of the industry. The life of the 
metallurgist in those days was intense and exciting. Problems 
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were crowded on him upon which depended the very life and 
existence of his company, and in the solution of these problems, 
in wringing these secrets from nature, Maunsel White had a 
large though often inconspicuous part. The confidence inspired 
by his work is shown in the trust placed in him by the govern- 
ment officials detailed to supervise the manufacture of armor 
plate and ordnance at the time the Bethlehem Steel Company 
was so largely engaged in its construction. White’s O.K. on a 
piece of steel was regarded as final. 

Maunsel White will best be remembered through his part in 
the extended investigation which led to the discovery of the 
Taylor-White process of treating steel and the development of 
“high-speed ” tools, which have revolutionized the machine shop 
practice of the world. In general he has been accorded the 
credit which belongs to him in the discovery of this process, 
but few have appreciated the detailed thoroughness of his work. 
that true scientific devotion which enabled him to plod along. 
month after month, developing methodically one fact after an- 
other, and the rare ability with which he was able, in the end. 
to co6rdinate and group these facts so as to indicate the con- 
clusions and theories towards which they tended. High-speed 
tools have in many cases doubled and trebled the output of metal 
entting machines, and practically all makers of high-speed steel 
have today adopted for their best brand. steel of almost the exact 
chemical composition recommended by White as a result of his 
experiments. 

While Maunsel White will ever be remembered for his metal- 
lurgical discoveries, his friends knew him as a man of rare 
versatility and catholicity of taste. with an intense love of 
literature and the arts and marked ability in these directions 
as well as in‘the realm of applied science. He was both a poet 
and a mathematician, a combination in the same individual so 
rare that in this respect he was a marvel to all his friends. Alive 
to beauty, he could at the same time get at the kernel of a problem 
with quickness, clearness and accuracy. His work at the Bethle- 
hem Steel Company gained for him the friendship and admira- 
tion of John Fritz, the dean of the steel industry in America. 

Mr. White was widely known both in America and abroad. and 
was a member of the Tron and Steel Institute of Great Britain 
and the American Institute of Mining Engineers. 








PRELIMINARY REPORT OF THE COMMITTEE ON 
STANDARD SIZES OF CATALOGUES 


The Committee has made an extensive investigation of the 
various sizes of catalogues in common use, and has had correspon 
dence with many paper manufacturers, printers, advertising 
agents and makers of filing boxes and cabinets, as well as with 
manufacturers of machinery and supplies. The general con 
clusions it has reached may be summarized as follows: 

« There is a universal opinion that catalogue sizes should 
be standardized. It is not necessary to give any rea 
sons here for this opinion. as it is all on one side. 

) ‘The standard of 6 by 9 in. has for so many years met 
with such wide acceptance, probably two-thirds of 
all the catalogues that are now made being either 
that size, trimmed as closely to exact size as possible, 
or within 14 in. of it in one or both dimensions, that it 
mia be considered as too well established ever to be 
abolished. 

The 6 by 9 size is too small for many purposes, and 
it is necessary to have for some purposes a size which 
is about 8 by 101, in. or 814 by 11 in. 

/ Large manufacturing concerns have spent a great deal 
of money in having cuts and electrotypes made for 
these two large sizes, some using one size and some 
the other so that it is not to be expected that either 
size can be abolished. There is no serious objection to 
having both sizes remain as acceptable standards. 
Both of them are in use as standard sizes of letter 
paper, and both may be conveniently filed in the same 
filing case. 

¢ The 9 by 12 in. size has been adopted by a few 
for very large catalogues. While it is generally ac 
ceptable for technical and trade journals, it is rather 
too large for a catalogue, unless it is to be a large 
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cloth-bound book, to be placed on a shelf and not filed 
in a cabinet. It should, therefore, not be recommended 
as a standard for common use. 

The following extracts from some of the letters received show 
the variety of opinions that exist as regards the sizes that should 
be adopted: 

VYatthews-Northrup Works, Buffalo, N. Y. Paper stock is made in sheet 
sizes 25 by 38 in. Since cuts have been made and tabular pages set fot 
years to fit 6 by 9 in. it should prove very expensive for many firms to 
change. An opportunity is afforded by the 9 by 12 in. size to run the text 
descriptive matter or tabular panel of-sizes and prices immediately under 
the illustrations on the same page. The 8% by 11 size works out in 
good proportions. These three sizes seem to be the only ones that need 
be planned for. 

Robert L. Stillman, New York I suppose there are more catalogues 
made 6144 by 944 or 9% by 12% than any other size, because they both 
cut from 25 by 38 in. paper which is of standard size, allowing %&« in 
for trim. 

The 33 by 46 in. size would make 8% by 11% It might be reduced 
to 11 in. to get it within the standard letter size 

Ticonderoga Pulp & Paper Co., New York, It would be much to the 
advantage of every one if all catalogues could be standardized to a cer 
tain size. It would be a great assistance not only to the paper manu 
facturer but also to the dealer and printer, as in that case the dealer 
could carry in stock standard sizes and could supply paper promptly, 
and printers would not then have to wait for paper to be made especially. 

Frank Preshrey Co., New Yorl Sent samples 6% by 9°%4, and recom 
mended it as the size used in all standard magazines. In reference to 
letter size, 814 by 11, if a movement be inaugurated which will result in 
making up to this size all catalogues and monthly bulletins a great 
deal will be accomplished. 

Collin Armstrong Advertising Co., New York. As far as our experience 
goes 51% by S in. is the most convenient size. Anything near S'%4 by 11 
would in our opinion be too large to be handled easily, would be apt 
to go to pieces quickly and probably not be kept carefully by the recipi 
ent, as would be the case with a smaller book 

FF. F. Coleman, Publicity Manager, Lidagcrivood Mfa. C Vew York \] 
publications except catalogues intended for filing should be eliminated from 
consideration. The best size for catalogues is 9 by 12 in. upright. Per 
sonally, I would abolish the 6 by 9 size. 

J. Horace McFarland, Harrisburg, Pa. In the nursery trade the 6 by 9 
size does not permit such attractive illustrations in an economical man 
ner as the growing vigor of selling campaigns required, and there is a 
great disposition to get away from anything of a standard size and to 
make the catalogue different. 

Hammacher, Schlemmer & Co.. New York Are working on a new edi 


tion of their catalogue which will be 9 by 12 in. For a number of years 
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they used 54% by 7%, but it is too small for a book of say 12U0 pages. 
For pamphlets and smaller sizes will use 6 by 9 in. 

Manning, Maxwell & Moore, New York. Books for general mechanical 
goods, both small and large should be 6 by 9 in. wherever it is practicable. 
In many cases a larger sheet is necessary to take the proper size cut to 
show important small details. 

General Electric Company, Schenectady, N. Y. We use and recommend 
S by 101% in. catalogues as standard. The width of page is valuable for 
displaying illustrations and tabular matter. Our standard letter paper 
is 8S by 10% in. Or standard photographic plate is 8 by 10 in. 

The Yale & Towne Mfg. Co., New York. C. L. Redfield, Adv. Mgr. 
Printed matter may well be any of the following sizes for reasons given: 
6 by 3% in. for folders, because this size just fits the small Government 
envelope which is still very largely in use among business people; 
S by 3% in. for folders and small booklets, because it just fits 
the No. 9 Government 2 cent envelope and makes it very easy to use 
such printed matter to accompany correspondence; 6 by 9 in. for small 
catalogues, as we have been led to believe that this is more acceptable to 
the machinery and other trades; 8 by 10% in. for sheets which accompany 
correspondence, as this is the size of our letter head; 9 by 12 in. for 
our more important catalogues, this being the accepted size with the 
paper makers and is carried in stock. 


RECOMMENDED SIZES 


In. 
i Ef ys Stade saves esac nedudwan 3x5 
Index Card, Larger Sizes..........scsse0 1x6 and 5x8 
ee rr Large, 8x3¥, 
: ,  e pa beeen 6x9 


sulletins and Large Catalogues, Standard 

PEELE TO TET TES ree Tee TEC e 8x10% and 814x11 

Bulletins and Large Catalogues Smaller than Standard 

In addition to the recommendation as to sizes the Committee 
would also recommend the following: 

a For paper covered catalogues intended to be perman- 
ently filed, the edges, including the cover, should be 
trimmed to exact size. No fancy deckled edge or 
dark tinted paper should be used. 

b Overlapping edges of the cover are permitted when 
the catalogue is bound in covers stiff enough to sup- 
port its weight in boards or heavy card paper. 

ce The title should always be printed on the exposed back 
of the catalogue, even in very thin stitched books, for 
the purposes of identification. 
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d Every catalogue should have a date on its title page. 

e A standard size index card 3 by 5 in. should be en 
closed in each catalogue, with the title of the book and 
a brief statement of the character of its contents 
printed on it. 
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PAPER BOXES, DRAWERS AND VERTICAL FILING CABINETS 
(Inside Measurements) 
For 6 x 9 in. catalogues, pamphlets and 9 x 12 
I SI MR a i btn 9:05 wine wae on 6144, x 93 
Paper Boxes and Drawers for larger sizes... .914 x 121% 
Vertical Files for large sizes................ 10 x 10%, 
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Fig. 1 which gives a clear idea of the relation of these several 
sizes to each other is drawn to scale, showing them superposed. 
FILING BOXES AND CABINETS 

Jesse Jones Paper Box Co., Philadelphia, Pa. 

A box that will hold a sheet 844 by 11 in. is by far the most in demand. 

Various makers of filing cabinets give the following sizes of 
drawers (inside measurements) : 

Correspondence Files 9% x 119/16, 10 x 12, 10% x 12, 107 / 16 x 12. 

Legal cap Files, 9% x 14%, 944 x 15, 104%) x 15. 

Invoice Files, 744 x 944, 7% x 9%, 8 x 10, 84 x 101/16. 

The 97% x 11 9/16 is too short to take a 9 x 12 in. paper. 
There seems to be no reason for making the height more than 
10 in. as no letter paper is over 84% in. wide. A size of 10 in. 
high by 124g in. wide would seem to be the best for all large 
size catalogues. It would hold two 6 x 9 in. side by side, although 
the filing of 6 x 9 and 9 x 12 in. papers, together in the same 
drawer is objectionable, as the smaller sized papers have a ten- 
dency to lap over on each other and thus to occupy more space 
than they should. The extra inch in height gives ample room 
for division cards and tabs. The legal cap and the invoice files 
are not suitable for any of the standard sizes of catalogues. A 
size suitable for the 6 by 9 in. catalogue does not appear to be 
in the market. If one were made with drawers about 6% by 
93, in. it should have a ready sale. The drawer would be more 
easily handled than the 10 by 12k in. size. 

In submitting the above preliminary report the Committee de- 
sires to receive, from members of the Society and others inter 
ested in the subject, written discussions and criticisms of the 
recommendations. It is requested that if changes are suggested 
they be worded so that they may be inserted without modification 
in the revised report. When the preliminary report has been 
fully discussed and criticised the Committee will make a final 
revision for publication in the Transactions. 

Respectfully submitted, 


Wm. Kent, Chairman . 
Committee 
on 


Standardization 
of Catalogues 


J. R. Bresrns 
M. L. CooKE 
W. B. Snow 











REPORT OF THE COMMITTEE ON STANDARD 
CROSS-SECTIONS AND SYMBOLS 

We, the undersigned committee appointed by the President 
under the direction of the Council, to take up the matter of 
cross-sections and symbols, as suggested in a paper presented at 
the annual meeting of the Society in December 1911, beg leave 
to report that we have held meetings, have also carried on 
our work by correspondence, and now convey our unanimous 
findings as below: 

We strongly believe that there should be recognition of a 
standard method of showing materials in cross-section. There 
are many advantages in encouraging the use of standard cross- 
sections and symbols. It is as easv to draw an adapted design 
to represent a specific material as to draw any other. It makes 
mechanical .drawings easier to read and understand, and 
diminishes the danger of interpreting their meaning wrongly. 

We do not believe it wise to complicate the matter by adopting 
too many standard cross-sectionings or symbols. We believe 
that it would be best to have standard cross-sections for the most 
commonly used materials, and that these should be of such a 
character as to permit of subdivision. if found desirable. 

To this end, we propose the use of standard cross-sections to 
represent nineteen materials as shown on Fig. 1. viz.. cast-iron, 
wrought-iron, cast-steel. wrought-steel, babbitt (or white metal), 
copper (brass or composition), aluminum, rubber (vuleanite or 
in ulation). elas . wood. water, puddle, concrete, brick. rubble. 
ishlar. rock, earth and sand. To facilitate the drawing of cross 
ections. the committee have used the same thickness for all line 
made with the drawing pen 

On some drawings it mav be desired to specifv a material 
other than those mentioned above, or some particular kind of ma 
terial which the ahove generic names would not clearly indicate. 
To cover this contingency, we recommend writing the name of 
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such material on the section and cross-hatching the section, as 
shown on Fig. 1 under the title Other Materials. 
We recommend that subdivisions of any of the materials shown 
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Fic. 1 RECOMMENDED STANDARD CrRoss-SECTIONS 


generically on Fig. 1, should be made by taking one of these 
standard cross-sections as a basis and making minor changes. 
but maintaining the general characteristics; or by writing on the 
standard section the name of the material. To illustrate, the 
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committee have subdivided concrete into concrete-blocks, cyclo- 
pean-concrete and reinforced-concrete, as shown on Fig. 2, and 
also wrought-steel into nickel, chrome and vanadium steels. 

We urge the Society to adopt standard cross-sections. Such 
standard cross-sections should be printed in a suitable form for 
hanging on walls of drafting rooms of engineers. architects, and 
educational institutions, so as to encourage their universal use. 

Before closing. we acknowledge the valued assistance of Mr. 
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Wrought Steel Nickel Steel Chrome Steel Vanadium Steel 
Fic. 2 Typicat SUBDIVISIONS 


D. C. Johnson in obtaining data for the committee and extend 
our thanks to the many manufacturing establishments, govern- 
ment departments and individuals who have sent us such stand- 
ards as are in use by them. 

Respectfully submitted, 


H. ve B. Parsons, Chairman 

F. DeR. Furman } Committee on 
A. E. Norton Cross-Section 
BRADLEY STOUGHTON and Symbols 


Joun W. Upp 




















NECROLOGY 
ALBERT W. DANFORTH 

Albert W. Danforth who died at his home in Lowell, Mass., 
on April 25, 1912, was educated in the Lowell public schools and 
began his professional career as mechanical engineer for the 
Lawrence Corporation of that city. A few years later he became 
mill and constructing engineer for the Hamilton Corporation, 
and subsequently designer and superintendent of construction on 
machinery for the United States Cartridge Company, and mill 
and mechanical engineer in Newburyport. In 1882 he went to 
China in the employ of the Chinese Government to build a cot 
ton mill at Shanghai, owned by Li Hung Chang, then viceroy 
of the province, remaining there for twenty years and doing 
much to introduce European methods of cotton manufacture 
into the country. 

SAMUEL TENNEY MUDGE 

Samuel Tenney Mudge died at his home in South Manchester, 
Conn., on September 8, 1912. Mr. Mudge was born in Brooklyn, 
N. Y., on February 22, 1883, and received his education at the 
Stevens Institute of Technology, from which he was graduated 
with the degree of M.FE. in 1906. lle entered the service of the 
\merican Sugar Refining Company in Jersey City in the same 
vear, and two years later became instructor in machine design 
in the I hiversity of Michigan. At the time of his death he 
vas general manager and superintendent of the mills of the 
Rogers Paper Manufacturing Company, South 
Conn. 


Manchester. 


J. M. ROBINSON 

+. M. Robinson, president of the Crex Carpet Company of 
New York, who died on March 30, 1912. was born in New York 
on July 19, 1849, and educated in the public schools. He re 
ceived his engineering training in Cooper Institute and through 
practical experience. 

Mr. Robinson had charge for some time of the linesmen and 
building of the Western Union Telegraph Company, and was 
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associated with the Mills Estate, erecting the Mills Buildings 
in New York and San Francisco, and having active management 
of the property. Ile was also interested in tiany commercial 
enterprises, including the company of which he was president 
at the time of his death. 

Mr. Robinson was a resident of ‘Teaneck, N. J., and actively 
interested in the Board of Education and in political and social 
affairs of that township. 


AMORY E., ROWLAND 


Amory E. Rowland was born July 2, 1552, in Brooklyn, N. ¥., 
und educated in the Shetheld Scientific School of Yale Unive 
sity. He gained experience atter graduation In practical 
mechanics in the Continental Lron Works in Brooklyn and had 
been connected with the firm of I. C. & A. Kk. Rowland in New 
Haven and its successor, the Rowland Machine Company, about 
thirty-five years. At the time of his death on May 7, 1912, 
was secretary and treasurer of the company. 

Mr. Rowland was a trustee of the New Ilaven Savings Bank. 
director and prominently identified with the New Haven Colony 
Historical Society, the Graduates Club of New Haven. tli 
Organized Charities Association, and other similar organizations. 

JAMES B. SINER 

James B. Siner, a mill engineer of Boston, died on September 
17, 1912, at his home in Malden. Mr. Siner who was born in 
Lowell, Mass., on April 3, 1535, was educated in the pulolie 
schools of that city and served his apprenticeship in the Lay 
rence Machine Shop. He began his career as mechanical super 
intendent of the Washington Mills at Lawrence, with which li 


Was associated for twenty-two vears, and was at the time of his 


death in charge of the appraisal department of the Factory 


Mutual Fire Insurance Company of Boston. 
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POSITIONS AVAILABLI 


Assistant engileer, permanent position; must be experienced ce 

of electric traveling cranes, accurate and quick al figures, capable 
of systematizing engineering data. References as to experience and pel 
sonal habits. State technical training and salary desired 
U211 Competent instructor in experimental mechanical engineering in 
one of the prominent state universities. Candidates for this position should 
have had successful teaching experieuce and some practical work, 


available $1500 a year, 


U212 


Salary 
with excellent prospects for advancement. 
Boiler shop superintendent or 


foreman 
shop with blast 


furnace, smoke stack, tank 


to take charge of contract 


and miscellaneous work. 
progressive man, but preferably with technical training, though not neces 
Sarily 


Live 


0213 Jig designer for New Jersey concern. 
0214 Man to take charge of mechanical work of new plant, general 
millwright repairs, installation of additional machinery, repairs to motors 
und electrical machinery and the installation of new machinery; would 
have charge of small force of electricians and machinists, lay out 


and keep up repairs in good shape. 
0215 


versanl 


work 


Leading draftsman on electrical work for prominent concern; cou 
with power and substation equipment and capable of working up 
general plans and details of such work. Man of intelligence and initiative 
0216 Electrical engineer to act as associate to engineer in 
prominent Massachusetts 
theory and construction of 


charge of 


concern; well grounded in 
such electrical apparatus 


electrical division of 


as enters into sta 
tion equipment and able to work out general problems connected with the 
extension of a plant, to make estimates, specifications, et« 

Q217 


Designer for rolling mill installations and similar types of heavy 
machinery. Must bea 


technical graduate. Salary $175 to $225. 
0218S Opening in engineering department for a 


technical graduate of 
bearings. Would want a man who would 


1907 


concern manufacturing ball 
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begin as draftsman and work up to an engineer’s position. Location 
Connecticut. 

0219 Concern in New York State desires services of man for the pur- 
pose of investigating the electrical power propositions of the company, 
especially as applied to low-pressure steam turbines driven from mill 
engine exhaust. Applicant would have to be experienced along this line 
of work and able to take up the entire question. 

0220 Shop superintendent for large plant, manufacturing line of small 
specialties, located in New Jersey, about 20 miles from New York. Posi- 
tion will require a technical graduate having considerable experience 
particularly in the manufacture of articles requiring interchangeable parts, 
automatic machinery, etc. 

0221 Designer to work out new design of jig or develop present design. 

0222 Man with stationary or marine engineering experience, familiar 
with the combustion of oil and the analysis and control of the gases of com 
bustion by means of the Orsat apparatus, pyrometers, etc. Location small 
New Jersey town, about 30 to 35 miles from New York City. 


MEN AVAILABLE 

518 Junior, mechanical engineer, Cornell, age 27, married, desires posi- 
tion of some responsibility in inspection or production department of pro 
gressive manufacturing concern; experience in foundry of prominent pump 
manufacturer; cost department of a recognized maker of machine tools; 
tool room of large experimental machine shop; now employed as foreman 
of automobile assembly. Satisfactory references as to character and ability. 

519 Member, M.I.T. graduate, married, desires position as plant in 
gineer, purchasing agent or superintendent of construction; 20 years’ ex 
perience in estimates, valuations, purchases, designs, specifications construc 
tion, equipment testing and general operation of steam and hydraulic 
electric power plants, factories, textile mills and electric transmission 
of power. Salary $3600 to $4000. 

520 Associate, age 35, desires position of responsibility in or near Phila 
delphia. Sixteen years’ experience in civil, structural and mechanical 
lines, as draftsman, squad foreman, chief draftsman and checker at roll- 
ing, steel and pipe mills, blast furnaces, steel cars and locomotives, by 
product coke ovens and on chemical apparatus. 

521 Technical graduate with degrees of M.E. and C.E., instructor for 
a number of years in machine design and descriptive geometry, wishes to 
tuke charge of machine design or descriptive geometry departments of a 
university or technical school. Author of recent text books on above 
subjects. Would accept position as mechanical or research engineer in 
manufacturing plant, consulting and testing work. At present employed 
but desires to change. 

522 Recent graduate desires position as assistant to a superintendent 
or production engineer. 


moHo 


523 Member desires position as works manager, preferably with new 











EMPLOYMENT BULLETIN LYO9 


company just startling business; long experience as factory man and 
engineer ; at present head of engineering department of large company. 

524 Member, technical graduate, scientific training with thorough know! 
edge of chemistry and chemical processes, 9 years’ experience in design 
und operation of steam and gas power installations and apparatus, special 
izing in the economic combustion and gasification of fuels, desires position 
With manufacturer; salary $3000; or will consider a position with con 
sulting engineer on a salary partnership basis, 


~or 


525 Mechanical engineer, thirty, desires responsible position with grow 
ing concern; hine years’ experience in engine and boiler manufacture and 
general plate steel construction, in sales and engineering departments and 
as assistant manager; ability and initiative, good organizer. Graduate 
of leading engineering college. Eastern location desired, preferably Phila 
delphia, New York or Baltimore. 


526 Member, at present at head of department of mechanical engineer 
ing of Eastern college, with thirteen years’ successful experience as en 
gineer of tests, mechanical engineer and superintendent of engine works, 
would like to become identified with firm of consulting engineers, or 
sales engineer with a manufacturing organization. 

527 Sales manager, man of executive business capacity, 35 years of 


1 


age, desires position. Technical education, manufacturing experience In 


foundry and machine shops, business experience, office and road. 
528 Cornell graduate experience in hydroelectric, power plant and trans 
mission line work. 


529 Mechanical engineer, member, university graduate, 35 years’ experi 
ence in the building, erection and managing of sugar and chemical plants, 
designing and building special apparatus, vacuum and condensing plants, 
power plants, ete, will consider position as superintendent, managing 
engineer of industrial plants, or take charge of branch office for the equip 
ment of such plants. 

530 Member, age 35, M.1L.T. graduate, wishes to change. Fifteen years 
experience in mechanical and civil engineering, including designing, ere 
tion, testing and operation and teaching engineering, five years in executive 
positions Position as assistant to works manager o irge plant o1 
group of plants, or with consulting engineet Minimur salary, $3000 
531 Manager or superintendent; mechanical engineer with practica 


shop, technical and commercial experience, expert in up-to-date mani 


facture of interchangeable puirts resourceful in design ind process Io! 
reducing costs and increasing production, good organizer and production 
engineer with excellent executive ability. \-1 references. 

53206 6M.LL.T. graduate in mechanical engineering, age 25, has been em- 
ployed as assistant to chief engineer in automobile plant Desires posi- 
tion with concern having opportunity for such in, and where merit is 


determined by results. 
5383 Cornell graduate with several years’ practical, mechanical, elec 


trical and industrial engineering experience wants permanent position 
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With established Company, with whom energy, perseverance and kuowledge 
of up-to-date modern methods can be made of value. ‘Thoroughly versed 


in design, development and building of special machinery and the manage 
ment of men. 


534 Executive engineer $6,000 man open for position. 
in design construction and operation ot 


Salary to be adjusted with value of services rendered. 


sroad experience 
hydraulic, gas and steam power 
und manufacturing plants. Competent 
Inachinery. 


organizer and handler of men and 


535 Junior member, three years’ experience in 


selling, manufacturing 
and drafting. At present 


employed, desires position with manufacturing 
concerh. 

5386 Graduate Massachusetts Institute of Technology, age 37, married 
ten years’ experience in pipe bending and 


coiling, also experience in 
feedwater heater and condenser 


design and in economical use of steam 


in manufacturing processes. Designing and selling automobile radiators 


and sheet metal parts. 

"37 Member, technical and practical mechanic, good executive with 
12 years’ experience as superintendent and manager; thoroughly posted 
on modern machine shop and foundry practice, desires position with 


live company. Experienced in steam engines, 


boilers, gas and gasolene 
engines, transmission and mill machinery 
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ibis list includes only accessions to the library of this Society Lists of acces 
sions to the libraries of the A. |. KE. E. and A, 1. M. E. can be secured on request! 
rom ¢ in W. Rice, Secreta \ Soc. M. 1 
ALLGEMEINE MASCHINENLEHRE, M. Riihimas Vol, 4 Bertin Gilt ol 
Hunt Memorial Fund. 
LMERICAN ASSOCIATION OF KEFRIGERATION. bu NO 1, 1912 
Proc. 3d Annual Meeting, 1912 


Report of Special Committee for Securing from Congress an Appr 
priation for the Bureau of Standards. Gift of associatiol 

AMERICAN MATHEMATICAL SOCIETY Annual Register, 1911 Veu bork, 
1911. Gilt of the Society. 

ASSOCIATION OF AMERICAN STEEL MANUFACTURERS. Standard Methods of 
Sampling for Check Analysis, 1912. Gift of association, 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS. VProc., 1911. Mil- 
wdadukee, 1911. Gift of association. 

BRIEF ON FIRE PREVENTION AND LUBLIC SAFETY SUBMITTED TO THE NEW 
YORK STATE Factory INVESTIGATION COMMISSION, R. P. Miller 
January, 1912. Gift of H. F. J. Porter. 

CONGRESO CLENTIFICO (1° PAN AMERICANO) INGENLERIA vol. 1, Santiago 
de Chile, 1912. Gift of congress. 

DiSCRIPTION OF THE COURSE OF TRAINING GIVEN BY THE WESTINGHOUS! 
ELecTREic & Mre. Co., FoR TECHNICAL GRADUATES. Last Pittsburgh 
Gift of the Society. 

I.LECTRICAL CODE OF THE City oF New York. 1912 

KXLEKTRISCHE BETRIEBENE WKRANE UND AUFZUGE, S. Herzog. Ziirich, 1905 
Gift of Hunt Memorial Fund. 

Dik KLEKTRISCHEN AUFZUGE ZUR PERSONEN UND WARENBEFORDERUNG, Lb. | 
Walker. Leipziy, 1901. Gift of Hunt Memorial Fund 


I LASCHENZUGE, WINDEN, KRANE UND AUFZiGE. ‘ext and Atlas, A. Pohl 
hausen. Mittweida, 1904. Gift of Hunt Memorial Fund 
GREAT BRITAIN PATENT OFrice. Subject List of Works on Horology 


London, 1912 

GREAT BRITAIN PATENT OFFICE. Subject List of Works on Mineral In 
dustries, pt. 1 London, 1912. Gitt of Great Britain Patent Office. 

Dit HEBEZEUGE, Hugo Bethmann. Ed. 2. Braunschweig, 1908. Gift of 
Hunt Memorial Fund. 

ILLINOIS SOCIETY OF ENGINEERS AND SURVEYORS. 25th, 26th Annual Report 
Chicago, 1910, 1911. Gift of society. 


1911 
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INDIANA SANITARY AND WATER Suppty AssociaTion. 5th Annual Con 
vention. Jndianapolis, 1912. Gift of Indiana State Board of Health 

INTRODUCTION TO THE Srupy or Higher MATHEMATICS AND MECHANICS, 
N. B. Delone. St. Petersburg, 1900. In Russian. Gift of Leon 
Goldmerstein. 

INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. Proc. Nos, 1-5, 1908- 
1910. Vienna, 1908-1910. Gift of association. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS ASSOCIATION. Proc. 18th 
Annual Convention. Detroit, 1910. Gift of association 

INTERNATIONAL RAILWAY FUEL AssocIATION., Proc, 4th Annual Convention. 
Chicago, 1912. Gift of association. 

Diz KRANE, pt. 1. Berechnung und Konstruktion der Gestelle der Krane, 
P. Zizmann. Leipzig. Gift of Hunt Memorial Fund 

LASTHEBEMASCHINEN. TEXT AND TAFELN, W. Pickersgill. Stuttgart, 1905. 
Gift of Hunt Memorial Fund. 

METROPOLITAN SEWERAGE COMMISSION OF NeW YorK. Fourth Preliminary 
Reports on the Disposal of New York’s Sewage. Study of the col 
lection and disposal of the sewage of the upper East River and 
Harlem division, July 1912. New York, 1912. Gift « 


f commission 

New York City. Bureau or Buiprnes. Report for the Borough of 
Manhattan, 1910. New York, 1911. Gift of H. F. J. Porter 

New YorK STATE ENGINEER AND Surveyor. Supplement to the Annual 
Report. Vol. 2, 1911. Albany, 1912. Gift of State Engineer and 
Surveyor. 

PLANS FOR A NEW STEAMSHIP TERMINAL IN NEW YorK Harpor, H. Mel. 
Harding. (Reprinted from International Marine Engineering, Sep 
tember, 1912.) 

REPORT ON IMPROVEMENTS IN ROLLING Srock pt. 1, 1912 Motor Car 
United Railroads, B. J. Arnold Preliminary Report No. 7, 1912 
Gift of author. 

REPORT ON PRESENT TRANSPORTATION CONDITIONS SAN FRANCISCO AND VICIN 

iry, B. J. Arnold. Preliminary Report No. 9, 1912. Gift of author. 

SAMMLUNG AUSGEFUHRTER DAMPFRAGGER, BAGGERPRAH ME UND DAMPFBUGSIR 
BooTE, L. Hagen. vols. 1-2. Serlin, IS871, 1887. Gift of Hunt Memor 
ial Fund 

Die TECHNIK DER LASTENFORDERUNG EINST UND JETZT, Kammerer, Miinchen 
1907. Gift of Hunt Memorial Fund. 


Girt or J. M. SHENERD 


ADVANCE PAPERS OF THE LAKE SUPERIOR MINING INSTITUT! August, 1912 

CONSTRUCTION OF INTAKES AT THE MILLS OF THE CHAMPION AND TRI-MOUN 
rAIN MINING CoMPANIES, Edward Koepel!l 

DESCRIPTION OF AN AIR BALANCED Hortsring ENGIN! 
Co., R. H. Corbett. 


ECONOMICAL LUBRICATION, E. EK. Davis 


FRANKLIN MINING 


IN THE LAKE SUPERIOR AREA WHAT INFLUENCE, IF ANY, DID THE ANCIENT 


ToPOGRAPHY OF Foor WALL BEDS HAVE UPON THE SUBSEQUENT DEPOSI 
TION AND DISTRIBUTION OF COPPER IN OVERLYING Beps? IL. Il. Hubbard 


MINE SaniraTIon. FE. B. Wilson 
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Raising SHarr at Rotting Mut Mine, NecauNeg, Mica., &. N. Cory. 

Rock House Practice oF THE CoprpeR RANGE CONSOLIDATED CoMPANY, H. 'T 
Mercer. 

Rock House PRAcTIcE OF THE QuINcCY MINING Company, TT. C. Desolle 

SoME APPLICATIONS OF CONCRETE UNDERGROUND, H. T. Mercer. 


UNITED ENGINEERING SOCIETY 
EDWARD HENRY HARRIMAN, John Muir. New York, 1912. 
PUBLISHERS’ TraDE List ANNUAL, 1912. New York, 1912. 


EXCHANGES 
INSTITUTION OF CIVIL ENGINEERS. Minutes of Proceedings. vol. 188. 
London, 1912. 


MANCHESTER ASSOCIATION OF ENGINEERS. Trans. 1911-1912. Manchester, 
1912. 


TRADE CATALOGUES 
AMERICAN ENGINE Co., Bound Brook, N. J. A Story Boiled Down, 


19 pp. 
AMERICAN IRON & SreeL Mee. Co.. 


Lebanon, Pa. General catalogue, 1912. 

AMERICAN VANADIUM Co., Pittsburgh, Pa. Vanadium steels, 1912, SO pp. 

ARMSTRONG CorK Co., Pittsburgh, Pa. 
1911, 71 pp. 


CLYDE IRON Works, Jduluth, Minn. Cat. E, 


Nonpareil high-pressure coverings, 


Steam and electric hoisting 
engines and derricks, 235 pp 


Curtis & Co. Mra. Co., St. Louis, Mo. Cat. No. 61. 


Pneumatic appliances, 
72 pp. 


Ere Ciry IRoN Works, Erie, Pa. Progression and Lentz engine. 
Kkawcus MACHINE Co., Pittsburgh, Pa. Cut herringbone gears. 


FooTre Bros. GEAR & MACHINE Co., Chicago, /Il Cat. No. R, The 


‘. 


Ix] 
speed reducers, 23 pp. 

GEM Mere. Co., Pittsburgh, Pa, Cat. No. 6, 46 pp 

GENERAL Etectric Co. Schenectady, N. Y. Bull. No, 3191, Drum type 

reversing switches, 12 pp.: A4001, Oil switches for small and isolated 

plants, 3300-volt alternating-current service, type K form K13, 8 pp.; 

A4002, Polyphase maximum watt demand indicator type W 


S pp. ; 
4968, Electric automobile appliances, 


5) pp.; 4995, Direct-current 
switchboards, 14 pp.; 4996, Alternating-current switchboard panels, 
44 pp.; 4998, Thomson direct-current test meter, type CB-4, 4 pp. 
ILLINOIS STOKER Co., Alton, JU. Cat., 31 pp 
JEFFREY Mra. Co., Columbus, O. Bull. No. 74, 
ling machinery, 27 pp. 
JOHNS-MANVILLE Co., New York, 


Freight and package hand 


J-M Roofing Salesman, September 1912 

MestTaA MACHINE Co., Pittsburgh, Pa. Brief description and illustrations of 
the plant and product, 47 pp. 

NorpBerG Mre. Co., Milwaukee, Wis Bull. No. 20, S. C 
helted type, 7 pp.; 
7 pp. 

NortH WESTERN EXPANDED Metat Co., Chicago, Ill. Bull. No. 9 
metal construction. 


compressors, 


Bull. No, 21, Nordberg uniflow engine, Corliss type, 


, Expanded 
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PARKESBURG IRON Co., Parkesburg, Pa. General cat., 43 pp. 

UNDER-FEED STOKER Co. oF AMERICA, Chicago, /ll. Publicity magazine 
devoted to the interests of the Jones stoker, August, 1912. 

WESTINGHOUSE, CHURCH, Kerr & Co., New York Holly gravity return 
system, 16 pp. 
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TITANIUM ALLOY MANUFACTURING Co., Pittsburgh, Pa Tests of rails in 
what is said to be the severest service in the world, 8 pp.; Titanium 
the best rail ever rolled, 39 pp.; Titanium in iron, 1911, 38 pp 


Titanium in steel, 1911, 48 pp.; Titanium rail tests on Bb. & O 


> 


R. R., 2d ser.; Titanium rail tests on Boston & Maine R. R.; Titanium 
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EXPERIMENTS WITHIL NORTH DAKOTA LIG- 
NITE IN A STEAM POWER PLANT AND 
A GAS PRODUCER 
By Catvin H. Croucu 
ABSTRACT OF PAPER 


The North Dakota lignite tields cover approximately one-half of the 


Stute. or about 35.000 square miles According to the State Geologica 
Survey report, there were known » be in 1190S twenty-one workable seams 
of this coal in the southwestern part of the State, varying from 4 to 35 1 


in thickness and found in from 1000 to 1300 ft. of strata. 


In this paper are reported some preliminary experiments showing the 
physical properties of the coa nd the results when subjected to heat and 
the drying action of air; also two evaporative tests and 1S gas producei 
power plant tests, in which the coal was used as it came from the mine 
except that it was broken so as to be charged ¢ isily into the gas produce! 

The results of the evaporative tests, though not as satisfactory as could 
he desired, were interesting and instructive, indicating the possibilities 
of its use for such purposes and the improvements needed in furnace 
operation to burn it properly) Phe producer plant tests were highly satis 
factory. showing that the coal could thus be utilized without special treat 
ment and that the gas operated satisfactorily n the gas engine, giving 
i coal Consumption in some of the longer tests of about 614% Ib. of coal as 


fired per kw-hr. at the switchboard for power available for outside pur 
poses If the power consumed by the gas scrubber was reduced to as 
sinall an amount as possible and the generator had been operated at more 
nearly its rated capacity, the results would have made a much better 


showing 






























EXPERIMENTS WITH NORTH DAKOTA LIG- 
NITE IN A STEAM POWER PLANT AND 
A GAS PRODUCER 
By Carvin H. Croucn, Granp Forks, N. DD 
Member of the Society 


North Dakota has an area of approximately 70,000 square 
miles, of which about one-half is underlain with workable seams 
of lignite coal, varying from a few feet to 35 feet in thickness, 
which it is quite probable will some lay exert a great influence 
upon its manufacturing and engineering industries. According 
to the State Geological Survey reports, the number of workable 
beds in southwestern North Dakota in 1908 were known to be 21. 
These are distributed through from 1000 to 1300 ft. of strata and 
range from 4 to 35 ft. in thickness. The aggregate thickness of 
the coal in these beds is 15714 ft.". Figs. 1 and 2 show the way 
in which the coal crops out. 

Zz It has been estimated by some that the North Dakota lig 
nite deposits Comprise ene sixth of the known coal deposits of 
the United States, but their extent and value are doubtless un 
appreciated, if indeed the are known, by the majority of the 
citizens of the State. Comparatively small amounts of the coal are 
mined annually, though the amount is increasing and will doubt 
less increase even more rapidly as the people learn to appreciate 
its value and to burn it in such a manner as to utilize more fully 
its heat units. It is regarded by many as an almost worthless fuel 
because it will not stand shipping in dry, warm weather without 
disintegrating and because it has been used in the ordinary fur 
nace under boilers with poor results. It is used principally at 
points near the mines for power and domestic purposes and with 

N. D. State Geological Survey, 2d, 3d, and Sth biennial reports 


N. D. State Geological Survey, 1908, Plates 123 and 15 
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1924 EXPERIMENTS WITH NORTH DAKOTA LIGNITE 


the present cost at the mine and freight rates and the present 
method of burning, it does not seem able to compete with the 
cheaper grades of Eastern bituminous coal at points a few hun 
dred miles from the mines. Its use, however, is increasing, as 


shown by a statement received from the state engineer’s office 














Fic. 1 Coat Brep or THE GREAT BEND GROUP EXPOSED ON LirrLE MIssouRI 


NEAR THE HARMON Rancu. Tora THICKNESS OF CoaAL, 16 F1 


that 271.928 tons were mined in 1904, 385.SS82 tons in 1910. and 
166.600 tons in 1911. 


PRELIMINARY EXPERIMENTS 


> Before presenting and discussing the results of the experi 
ments with North Dakota lignite as a fuel in a steam and pro- 
ducer gas power plant, the author will present the results of 
some rather simple but interesting preliminary experiments with 
the same coals as were used in the power plant tests. They show 
the nature of the fuel and its behavior when exposed to heat and 

















=) 
o 
on) 
o 


H. 


CALVIN 














Fic. 2 Coat Beps or THE Mrepora Group EXPOSED ON LitrLeE Missourt RIveER NEAR THI Moutu or AsH CREEK, 
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to the drying action of the atmosphere and throw much light 
upon the results obtained in the power plant tests. 

4 The coal used consisted of two car loads, one shipped in 
January 1911, from Williston, N. D., here designated as coal 
No. 1, and a second from Wilton, N. D., shipped in August 
1911, referred to as coal No. 2. 

5 Three samples of coal No. 1, weighing about 14 lb. each, 
were taken from different sections of the pile and weighed, sub- 
merged in water for 48 hours and again weighed. The gain in 
weight was but a fraction of 1 per cent, indicating that the coal 
was practically saturated with water when mined as it was 
shipped in cold weather and could not have given up or taken up 
much moisture in transit. 

6 Coal No. 2 was shipped in August 1911, and was stored 

out of doors until needed for the tests. It was exposed to the 
elements during the summer and fall and naturally gave up some 
of its surface moisture, but the coal in the interior of the pile 
was quite wet in the winter when the tests were made. <A block 
of this coal weighing 12 lb. 10 0z., which was taken from a point 
2 ft. beneath the surface of the pile, submerged in water for 48 
hours and again weighed, gained 14 oz., or 6.9 per cent in weight. 
The author was not present when coal No. 2 was received, hence. 
samples were not taken at that time. 
7 To show the readiness with which the lignite gives up its 
moisture, four samples weighing respectively 30, 3814, 74 and 83 
lb. were taken from coal No. 2 and placed in a room on March 
16, 1912, and weighed from time to time. During the first week, 
the temperature was about 60 deg. fahr. and during the remain 
der of the time about 70 deg. On March 18, the coal had given 
up 2.43 per cent of its weight, on March 20, 3.76 per cent, on 
March 21, 6.09 per cent, on March 27, 9.2 per cent, April 1, 11.31 
per cent and on April 16, 12.63 per cent. Figs. 3, 4, 5 and 6 were 
taken of these four samples on March 18, 20,27 and April 16 and 
show the way in which the coal disintegrated as it dried. Fig. 
7 shows the results after these four samples had been dropped 
8 ft. upon a concrete floor, and indicates that when the coal is 
dry it is very friable. 

8 To show how the coal disintegrates when stored for some 
time under cover, on April 6, 1912, a sample of 100 lb. was taken 
from a bin inside the building which had been filled with coal 
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No. 2 since August 1911. The bin contained about 4 tons. A 
small proportion of the coal (perhaps one-sixth) was in large 
chunks ready to fall into pieces with a light blow. The coal 
had been pulverized somewhat by firemen in shoveling it 
from the bin. However, neglecting the large chunks, the sample 
was a fair average of the coal. This sample was screened suc 
cessively on sieves with 14 in., 44 in. and \% in. mesh; that 
which remained on the finer sieve was screened on the next 
coarser. Of the coal 2614 per cent passed through the screen 
with the 14 in. mesh, 2414 per cent passed through the screen 
with the 14 in. mesh, 18 per cent passed through the screen with 
the 14 in. mesh and 31 per cent remained on the last. All would 
have passed through a 21% in. ring. 

9 Numerous proximate analyses were made, the results of 
which showed the green coal to contain approximately 35 per 
cent of moisture, and the dry coal to contain approximately 45 
per cent of volatile matter, 50 per cent of carbon and from 7 to 
9 per cent of ash. Difficulty was experienced in determining the 
percentage of moisture. It was finally decided to call that mois 
ture which was driven off at a temperature below 240 deg. fahr. 
It was thought that some of the volatile matter was driven off 
at temperatures slightly above that. It was readily seen that 
gases were driven off at comparatively low temperatures as 
shown by the analytical balance and by the odors given off. 

10 North Dakota lignite is classed as one of the youngest 
coals. In appearance it is black when freshly mined, but as it 
dries, it becomes lighter in color and is often a dark brown. Be 
fore it has become sufficiently dry to disintegrate, it somewhat 
resembles charcoal in that it frequently shows very clearly the 
grain of the wood and knots of the trees from which the coal has 
been formed; but upon drying it cracks both with and at right 
angles to the grain as seen in Figs. 3-7. The line of cleavage 
in breaking is along the grain. Occasionally a piece will be 
found which has lost its grain and at fracture resembles anthra 
cite in appearance, having a luster, but this disappears as the 
moisture is driven off. 

11 From these preliminary experiments, it will be seen that 
this fuel may contain (a) large quantities of moisture, the two 
coals analyzed containing over 35 per cent of moisture, which is 


readily given up, causing the coal to erack and disintegrate ; (b) 
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hic. 3 CoaL AFTER BEING 2 Days INSIDE OF BUILDING 














hic. t Coat AFTER BEING 4 Days INSIDE oF BUILDING 























Fig. 5 Coan AFTER BEING 1] Days INSIDE Or BULLDING 
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large proportions of volatile matter, some of which is driven off 
at comparatively low temperature; and (c) a small percentage 
of ash. These characteristics are very important and must be 
taken into consideration when designing furnaces and gas pro- 
ducers to utilize it. In the furnace it disintegrates and if burned 

















Fic. 6 COAL AFTER BEING 31 Days INSIDE oF BUILDING 

















Fig. 7 SaMPLes oF COAL AFTER FALLING 8 Fr. UPON A CONCRETE FLOOR 


on grates suitable for a coking coal, it will, when heated to red. 
run through the grate like so much coarse sand, especially if it 
be disturbed with a slice bar. Thus it will be seen that it should 
be burned on a grate with small openings and with a strong 
draft, for when it disintegrates it settles or packs down, restrict 
ing the air passages. One would also expect, since it contains a 
large proportion of volatile matter, that fire-brick arches or 
dutch ovens would be desirable in burning it under boilers. 
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12 An appreciation of these important properties and char- 
acteristics shown by the preliminary experiments will help in 
understanding the difficulties experienced in conducting the 
evaporative and gas producer tests and interpreting the results. 

KVAPORATIVE TESTS 

13 Evaporative tests, using North Dakota lignite under the 
boilers, were made in the mechanical laboratory of the College of 
Mechanical and Electrical Engineering at the State University 
of North Dakota. This plant consisted of two 70-h.p. horizontal 
fire tubular boilers, one of which was equipped with a Detroit 
automatic stoker and a dutch oven 7 ft. long projecting out in 
front of the boiler, while the other was provided with an or 
dinary furnace and rocking grates which were suitable for burn 
ing eastern bituminous coals. After several preliminary experi 
ments, this last-mentioned furnace was modified by placing 
fire-brick arches or tiles over three-fourths of the grate and by 
substituting perforated plates for the rocking grates, the per 
forations being 1% in. in diameter and 35 per cent of the area of 
the grate. 

14 The plant was provided with natural draft which was 
adequate when burning Eastern bituminous coal to drive the 
boilers much beyond their rated capacities, but which proved 
inadequate when burning lignite. Several tests were conducted. 
varying from four to ten hours in duration. While they were 
unsatisfactory in that the boilers could not be driven at their 
rated capacities, they indicated conclusively that a much stronger 
draft would be necessary to keep the furnaces at a white heat 
and to force the boilers to their rated capacities. A small fan was 
available for producing a forced draft. It was not large enoug> 
to supply the necessary pressure but served its purpose for, with 
it, the furnace could be kept at a white heat, which was impossible 
without it. It was not thought advisable, however, to drive the 
fan at the necessary high speed for any considerable time and the 
results obtained with natural draft had to suffice. The author. 
wishing to confirm the results secured in 1911 by the students. 
conducted three tests in the spring of 1912, with about the same 
experience and results. Funds were not available at the time 
for the installation of an induced draft so that elaborate 
tests were not undertaken, the experiments being valuable chiefly 


because of the experience and knowledge gained. It was clearly 
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demonstrated that with a dutch oven and a mechanical stoker 
with proper draft conditions, the coal can be economically utili 
zed in a steam power plant. 

15 ‘Table 1 gives the more important economic results ob 
tained from these preliminary evaporative tests. For compari 
son the average of the results of 15 tests made by the U. S. 
Bureau of Mines, with this coal in a specially constructed 
furnace has also been included.' 


rABLE 1 EVAPORATIVE TESTS 


of 


Tests 
ot Grate 








E og Oe 
= : = = = 
I. z E~ = Z @-5 
, S) ss = | “= 
F 3 2 5°. = | se 
> 2 —_—~ & Q S 
a 8 = dae os ear 
= — r~ = C “=  — 
- ~ © rs ~ oS ~ ~ 
~ s& ~~ 2S - - = c 
= a a, >. be -- ~ sen ~ = 
os © Ox as SAaz wok sek oof - 21 
Detroit stoker and } 
dutch oven } 20.25 10) 85.77 12.20 &.22 6. os 67.4 
Perforated plate ) 
grates with 
arches over 3 | 16 12 5 77 14.58 } 0458 » 66 54 7 
of the grates 
Special furnace ) 
ised by Bureau 13.27 25.18 > 40 6 09 73.9 to 103.3 
Mines } 


16 It will be noted that although the boilers were forced as 
hard as possible in the tests conducted by the author, they 
developed only from 54.7 to 67 per cent of the builders’ rated 
capacity. In burning the coal on the chain grates under water 
tube boilers in the university power plant which had natural 
draft, a similar experience resulted. The experiment was begun 
with the furnace at a white heat, but as the lignite was fed into 
the furnace the fire-brick arches and tile on the water tubes 
cooled to a much lower temperature and the boiler could not be 
driven at anything like its normal rating. 

17 An induced draft system was recently installed in the 
university power plant, and an induced draft apparatus has been 
ordered for the experimental plant in the mechanical laboratory 


Bulletin No. 2, Bureau of Mines, pp. 18, 19. 
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which will be capable of giving almost any amount of draft that 
may be desired in connection with a series of tests which will 
doubtless be conducted in the near future. 


GAS PRODUCER TksIs 

18 Experiments with North Dakota lignite in the gas pro 
ducer were conducted in the same laboratory, the object being to 
determine the feasibility of using this fuel in a producer gas 
power plant. 

APPARATUS 

19 The experimental plant consisted of a 50-h.p. Smith suc 
tion down-draft gas producer and a 55-h.p. Alberger tandem 
producer gas engine belted to a dynamo. The scrubber was 
driven by an independent motor. In the tests of 1911, the jacket 
and scrubbing water was supplied from the city mains but for 
the 1912 tests a motor-driven triplex pump was installed so that 
the cost in power of supplying this water could be determined. 
In the 1911 tests, the dynamo used to load the engine was a 
25-kw. direct-current machine, but for the subsequent tests a 
15-kw. direct-current three-wire generator with compensating 
coils was installed so as to be able to load the engine to its maxi 
mum capacity. Fig. 8 shows a sectional view of the gas producer 
and Fig. 9 a sectional view of the engine. 

METHOD OF LOADING THE ENGIN] 

20 The engine was loaded by means of a dynamo which sup 
plied current to the university light and power circuit and also 
to a water rheostat which could be used when there was not 
sufficient demand otherwise for power to utilize all that was pro 
duced. The dynamo was so connected that current could be taken 
from the main line to drive the generator as a motor in starting up 
the engine. This made a simple and very satisfactory way of 
starting the engine which, when started, would speed up, increas 
ing the generated electromotive force, and cause the motor to 
become a generator supplying current to the line, the load carried 
by the dynamo being governed by the voltage which was con 
trolled by a hand-regulated field rheostat. 

21 The generator used during the tests Nos. 1-8 inclusive wa- 
an old 25-kw. direct-current generator formerly used in the 
university lighting plant; in tests Nos. 9-18 inclusive a new Fort 


























Fic. 8 





CROUCH 


a 
| —— 


CALVIN H. 


— . oo, 


+ 

| 

| 
7 


x 
4 | N 
~ < 
S > 
S = 


Sepa 
M. 


S t 
- 
—<$—= 
€ 4 
> f/ 
/ = 
bad - 
pad \ 
{) =< 
iL’ 
— - | 
Ney OF 
A — 
} . A 

















> | 
<— ra ie 
v x 
oe 
jam i ‘ Ss oot f 
ean) > = IIIS. P 
+“ — + 
ba ee 
4+ ¥ , t 7 ee Oi 1h ) 
> > At 
# \ | +“ 4 
gt | 117) 1 oe ° 
rare | + | + it: 
Ii +3 1] & _ 
1 ! F 
+: +4 ? 
> ’ by J ; 
i eee x 
+, S \y 
Ly << ‘i. , 
! 
y 
“<& - 
4 7 \ &4 
t U A tf yt AG 
3 " - “r 
—— eS " 7 
4 —— — 
4 
, t 
an 
——_—_—— fear eheeenp-tege—wed 
x 
AL + 
4 ; 
- 


SECTIONAL VIEW OF Gas PRODUCE! 





1934 EXPERIMENTS WITH NORTH DAKOTA LIGNITE 


Wayne machine. This machine started up nicely but before 
test No. 12 had been finished. the commutator had become 
warped or out of true, causing much sparking at the brushes. 
This was remedied, however, before test No. 13 was run by turn 
ing down the commutator, after which it gave no trouble. 


METHOD OF DETERMINING THE POWER GENERATED, AND COAL CON 
SU MED 
22 The power delivered to the switchboard by the generator 


was measured, and the coal consumed per kw-hr. at the switch 


fi |\{™~ 
1 | | 


\\ 








Fig. 9 LONGITUDINAL SEcTION or Gas E> 


hoard determined. It was the original intention to determine the 
efficiency of the generator so as to get the total power developed 
by the engine, but time did not permit before the armature of 
the generator was needed to replace a burned-out armature in 
a motor in the university power plant, so that the windage, fri: 
tion and internal losses of the generator used in 1911 could not be 
obtained. However, since the machine was loaded to nearly its 
rated capacity most of the time, it was assumed in determining 
the brake horsepower of the engine that the generator had an 
efficiency of 90 per cent and that the belt transn Ission wave ab 
efficiency of 98 per cent, both of which are probably higher than 
their true value. 

23 As no means was at hand for measuring or determining 
the amount of water used by the engine jackets or the gas scrub 
ber in the tests of 1911, accurate records of the power used by the 
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scrubber were not taken. To determine the net power available 
for outside purposes, it would be necessary to charge against 
such a plant all of the power consumed by the auxiliary ap- 
paratus. Fortunately funds were available in the fall of 1911 so 
that a motor-driven triplex pump was installed to supply the 
jacket and scrub water, also a more efficient motor was installed 
for driving the scrubber. In determining the net power avail- 
able for outside purposes in the tests of 1911, it was assumed 
that the power consumed by the auxiliaries was the same as dur- 
ing the tests of 1912 when apparatus was available. 

24 In determining the power developed by the engine in the 
tests of 1912, it was assumed that the belt transmission gave an 
efficiency of 98 per cent. The losses in the generator were deter 
mined by experiments in which the windage, friction, iron and 
copper losses were carefully determined and curves plotted show- 
ing the efficiency of the generator at various loads. The low ef- 
ficiency of the generator may doubtless be explained by the fact 
that the machine was developing but little more than 50 per cent 
of its rated capacity. 

25 In determining the coal used during the test, care was 
taken that the producer was full when the test began and when 
it ended. The coal charged in the meantime was considered as 
the coal used during the test. Before starting up the blower for 


the next test, the producer was poked to make sure there were 
no large voids and filled as before. The coal charged at this time 
was called the “ standover” losses. A similar method was fol- 
lowed after fire had been “ blown up ” and the amount needed to 
fill the producer just before starting the test was called the 
‘starting-up ” losses. 


COAL AND GAS ANALYSES 


26 At the beginning of the first series of tests, Nos. 1-8, Table 
2, the apparatus for analyzing the gases was broken so that but 
one analysis of the gas of these eight tests was made. Proximate 
analyses of the coal used in each test were made to determine the 
moisture. In the second and third sets of experiments, or those 
conducted in 1912, a complete analysis of the gases was made. 
The incomplete determinations of CO,, O and CO were made 
with the Orsat flue gas apparatus. It is interesting to note that 
the composition of the two coals was almost identically the same. 
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DESCRIPTION OF TESTS 


27 =‘Test Nos. 1-8 inclusive were conducted at intervals of from 
one to two weeks apart. After a test had been run, the producer 
was filled and enough coal brought into the building during the 
following week to run the next test. This enabled much of the 
coal to thaw out, though frequently coal was charged into the 
producer in the frozen state. The coal used in test No. 4, how 
ever, had been in the boiler room for some weeks which caused 
it to be much drier than that used in the other seven tests, 
but the author is inclined to believe that the 16 per cent moisture 
recorded is much too small. It is possibly due to poor sampling 
or to the loss of moisture between date of sampling and date of 
analyzing. 

28 These tests were conducted with the idea of getting the 
maximum power possible out of the engine, but the capacity of 
the generator limited this, while tests Nos. 8-12 were planned to 
determine the efficiency of a plant, such as an electric light plant 
where the load would be variable and the plant operating from 
but 6 to 12 hours per day, standing idle the remainder of the 
24 hours. For this reason, little effort was made to keep the load 
uniform. Ammeter and voltmeter readings were taken at half 
hour intervals, but the power consumed during these four test: 
was measured by means of a carefully calibrated watt-hour 
meter. The power developed during tests Nos. 1-8 was deter 
mined from the ammeter and voltmeter readings which were 
taken every 15 minutes: during tests Nos. 13-18 inclusive, 
the power was likewise determined but the readings were taken 
at intervals of 20 minutes each, the loads in tests Nos. 1-s 
and in 13-18 being kept as nearly uniform and as large as seemed 
feasible. 

fROUBLES EXPERIENCED 


29 It was observed that at the engine throttle, in the scrubbe: 
suction and in the pit beneath the grate of the producer, the suc 
tion increased as the tests progressed, apparently due to fine ash 
and clinkers closing up the air passages. This would restrict 
the gas at the engine causing its speed to reduce, which in turn 
would lower the voltage and cause the load to be thrown off auto- 
matically. 

30 On one occasion the suction became so great that air 
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was pulled down through the ash conveyor into the bottom of the 
producer, with a resulting explosion that shook the fire up 
violently, blowing much fine ash out through the top of the cen- 
tral tube, which happened to be open. The engine automatically 
threw off its load, the dynamo operating as a motor driving the 
engine until the spent gases had been exhausted, when the en- 
gine immediately speeded up and took on its normal load. The 
suction at the different parts of the plant was greatly reduced 
after this explosion so that it operated satisfactorily during the 
remainder of the test. 

31 Another source of trouble was that the strong suction 
would pull ash and fine particles of coal over into the bottom of 


- 




















Fig. 10 CLINKERS TAKEN FROM Gas PrRopUCER 


condensing chamber which gradually became clogged and finally 
shut off the supply of gas with the natural results. 

32 It is possible that with more experience the producer 
might be operated to fuse practically all of the ash into large 
clinkers, which could be removed through the top of the central 
tube of the producer. A large part of the ash was thus fused 
but evidently enough escaped to cause trouble. Fig. 10 shows 
some of the clinkers removed. 

33 The disintegrating action of the coal when subjected to 4 
high temperature caused the coal to settle down and the bed to 
become dense with restricted air passages, which also tended to 
increase the suction. Violent shaking of the grate seemed to help 
reduce this high suction and oceasionally the suction would drop 
to but a few inches when large clinkers were removed. 


34 It was observed in conducting the preliminary tests of 
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1912 when running tests on successive days using fuel with a 
large percentage of moisture, that the engine would satisfactorily 
carry its load during the first five or six hours and then the fire 
would become chilled and the gas so poor that the engine would 
scarcely run with no load. It was also observed when this hap 
pened that the fire in the producer had burned unevenly, being 
hotter on one side than on the other, doubtless allowing air to 
pass down through the bed without burning the coal. This ac- 
tion can perhaps be explained by the fact that the coal which had 
stood in the producer over night had become sufficiently dry to 
burn satisfactorily and that the trouble began when the fresh 
coal charged during the test reached the fire zone, chilling the 
fire because of its large amount of moisture and causing it prac 
tically to die out in certain sections and to become black at the 
lower end of the central tube where the fire was usually bright 
when operating under normal conditions. 

35 The trouble is one that can be easily overcome either by 
drying the coal before shipping from the mine or by storing it 
for a few weeks in a dry, warm place where it will readily give 


up a large part of its moisture. 
REMARKS 


36 The starting and standover losses of the producer plant 
were surprisingly small. From a number of records made, it 
was estimated that the starting-up losses did not exceed 50 Ib. 
even when the producer had been standing idle for one or two 
weeks and required 35 to 45 minutes to get good gas. The start 
ing-up losses when the producer was operated on successive days 
were much less as good gas would be delivered at the engine in 
from 10 to 20 minutes from the time the blower was started. The 
engine would often carry full load within 15 or 20 minutes after 
starting the blower. 

37 The standover losses for fourteen different observations 
covering 867 hours amounted to 3045.5 lb. or an average of 3.3 
lb. per hour. The periods of standover varied from 12 to 300 
hours, the standover losses for the short periods being more 
per hour than for the long periods. Taking 777 hours of the 
longer standover periods, the average per hour of the standover 
losses was but 1.92 lb. per hour. Comparing the starting-up and 
standover losses of the producer gas plant with those of a steam 
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plant, the author believes the former has a decided advantage 
over the latter. 

38 It should also be borne in mind that a commercial plant 
would doubtless be much larger than this experimental plant 
and would give correspondingly better results. Furthermore, 
it is quite possible that the power consumed in scrubbing the 
gas was much larger than was necessary, as it was feared trouble 
would arise from tar getting into the engine. 

39 Doubtless a larger amount of scrub water was used than 
was necessary, thus greatly increasing the amount of power con 
sumed in scrubbing the gas. The amount of power consumed by 
the scrubber could be doubled or trebled simply by increasing the 
quantity of scrub water used. No trouble was experienced, how- 
ever, from tar getting into the engine cylinders. The cylin 
der head of the engine was removed for inspection from 
time to time. A small amount of gummy substance adhered to 
the counterbore of the cylinder but the cylinder barrel was well 
lubricated. It was thought that the substance adhering to the 
counterbore was largely cylinder oil and carbon partially burned, 
but it may have been partially burned tar. In either event, there 
was not enough to cause the piston rings to stick or leak or to 
interfere with the action of the admission and exhaust valves. 

40 A lengthy discussion comparing the economic results ot 
the coal consumed per brake horsepower or per kw-hr. at the 
switchboard with the amounts required by steam plants of 
similar size is not necessary. It should be apparent to all that 
the cost of power in terms of pounds of lignite per b.h.p. or 
per kw-hr. at switchboard is much less than it would have been 
in a steam power plant of like size. 

t] None of those interested in these tests was familiar with 
the operation of gas producers so that all had much to learn 
about the care and manipulation of the plant. Doubtless much 
better results would have been secured by those experienced in the 
handling of this type of plant. The author, however, feels 
gratified with the results for it should be expected that with 
more experience in handling the producer a much better economy 
would be obtained. 
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AXIOMS CONCERNING MANUFACTURING 


COSTS 
By Henry R. Town! 
BRIEI 


In a paper entitled The Enginner as an Economist, contained in Volume 7 
of the Transactions, 1886, by the present writer, is the following statement: 

“To insure the best results, the organization of productive labor must be 
directed and controlled by persons having not only good executive ability, and 
possessing the practical familiarity of a mechanic or engineer with the goods pro- 
duced and the processes employed, but having also, and equally, a practical 
knowledge of how to observe, record, analy ze and compare essential facts in rela- 
tion to wages, supplies, expense accounts, and all else that enters into or affects 
the economy of production and the cost of the product 

The following paper attempts to sum up the results of modern experience in 
these matters, and to state the views now generally held concerning the funda- 
mental principles which underlie industrial accounting. The conclusions reached 
are embodied in the Axioms; the arguments on which the latter are based are 


contained in the intermediate text 
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AXIOMS CONCERNING MANUFACTURING 
COSTS 


By Henry R. Towne, New York 
Member of the Society 


Three factors enter into the cost of each and every article of 
manufacture; namely, materials, labor and expenses. These con- 
stitute a tripod, a three-legged stool, which cannot stand if one of 
these legs be omitted. They may, and do, vary in dimension, but 
all three are invariably present, and a “cost”? which omits any one 
of them is incomplete and fallacious. The formula is 

L+M+E=C 
in which L represents labor, M materials, E expenses and C cost. In 
this primary division the item “‘labor’’ includes all labor entering 
directly into the product, the item “material’’ all material entering 
directly into the product, and the item “expenses” (often called 
overhead charges, or simply overheads) all other labor, material and 
expenditures of every kind whatsoever. 

Axiom 1 Every cost includes three fundamental factors: labor, 
material, expenses. 

2 In most cases, however, the expenses, or overheads, divide 
naturally into two groups: 

a Manufacturing expenses, those incident to the operation of 
the factory or mill; that is, those incurred in utilizing 
productive labor and material, and in bringing the pro- 
duct up to the point where it is ready to be sold. 

b Commercial expenses, those incident to the commercial 
department of the business, including administration, 
salesmen, advertising, office expenses, etc.; that is, those 
incurred in distributing and selling the finished product. 

It is highly expedient that these two should be segregated, so that 
each may be studied separately. 
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Axiom 2 The expense factor should be split into two parts: 
manufacturing, commercial. 

3 Letting the symbol Me represent the former, and the symbol 
Ce the latter, 

L+M+Me+Ce=C 

But a more convenient and indicative form of presenting these ele- 
mentary facts, one which the writer has used for many years, is the 
following: 

L = productive labor 

M = productive material 

PC = prime cost 

Me=manufacturing expenses 

SC =shop cost 

Ce = commercial expenses 

AC =actual cost 

4 If preferred, the foregoing facts may be expressed by the fol- 

lowing formulae: 
L+M =PC or prime cost 
PC+Me=SC or shop cost 
SC +Ce =AC or actual cost 
Axiom 3 A manufacturing cost has three phases: prime cost, 
shop cost, actual cost. 

5 On the appreciation and intelligent use of these facts hang all 
the laws of good business and the profits, for no business can long 
be operated successfully without a correct knowledge of costs, nor 
‘an that be had without a clear grasp of fundamental principles. 
The competitor most to be feared, while he lasts, is one who does 
not know his costs, nor understand how to obtain them. 

Axiom 4 Accurate cost information is vital to good manage- 
ment. 

6 Simple as are these elementary principles, their correct ap- 
plication in each given case is difficult, and calls for great care and 
intelligence. To draw correctly the line between productive and 
non-productive labor and material, through each of the successive 
stages of a productive industry, requires the combined skill of the 
expert manufacturer and the expert industrial accountant; the 
former knowing accurately all the details of the manufacturing or 
productive processes, and the latter knowing equally the proper 
methods of combining and using the recorded facts to yield the 
desired information. For example, what constitutes productive 
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labor? In the case of a machinist operating a lathe clearly it in- 
cludes his wages while his lathe is turning out product and also 
while it is standing still during the time he is dressing the tool to do 
the work properly. But if the tool-dressing is done for him, as it is 
under good modern practice, how shall the time and wages of the 
tool-dresser be classified? So as to productive material, shall the 
tool, the file, the waste, the oil, which are consumed or used up in 
making the product be classified as productive or as non-productive 
material? The answers to these questions depend on the surrounding 
facts in each case, and are as varied as the cases are infinite in num- 
ber and variety. The writer is not attempting here to answer such 
questions, but merely to point out and emphasize underlying prin- 
ciples. This much is clear, that every individual item of expenditure, 
large and small, must ultimately classify under one of the three 
great heads above referred to, labor, materials or expenses, and that 
profit, or loss, is the difference between actual cost and the net price 
realized. 

Axiom 5 Accurate costs imply the correct classification of every 

expenditure. 

7 The distribution of actual costs among these heads, or, prefer- 
ably, into the four groups or divisions indicated above, varies widely 
in different industries and with different products. This is illus- 
trated by the following table, relating to four distinct lines of act- 
ual product, in which the several elements have been reduced to 
terms of the actual cost of the product when finished and sold. 


Nos l 2 3 4 

L productive labor 28 17 29 19 

VW = productive material 38 33 25 37 

PC = prime cost 66 50 54 56 

Ve =manufacturing expenses 24 20 28 22 

SC =shop cost 90 70 82 78 

(‘e = commercial expenses 10 30 18 22 

AC =actual cost 100 100 100 100 

Total expenses (that is, Me+Ce) 34 50 16} 44 


8 The figures in the above table illustrate the hopeless state of 
mind of manufacturers, some of whom still survive, who delude 
themselves by the belief that the sum of labor and materials (prime 
cost) represents the actual cost of the product, and that the dif- 
ference between that and the selling price is profit. They show, on the 
contrary, that, in the four examples to which the figures relate, the 
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prime cost constitutes only from one-half to two-thirds of the actual 
cost, and that the expenses, or overheads, incident to conducting 
the business and marketing the product, contribute from one-third 
to one-half of the total or actual cost. It seems probable that, if the 
facts concerning all manufacturing industries could be ascertained 
and averaged, the “three-legged stool’? would be found to stand 
nearly level, its three legs being approximately of equal length, 
although differing widely in individual cases. 

9 All cost accounting should aim to segregate charges wherever 
this can be done accurately. Thus the major part of the items 
constituting productive labor and material can and should be 
charged directly to their respective accounts, L and M. 

Axiom 6 Every productive expenditure should be charged di- 
rectly to its proper account. 

:0 All other items, however, which cannot be so segregated must 
be aggregated into one or several groups and their total apportioned 
among the proper accounts on some carefully determined but neces- 
sarily arbitrary basis. 

Axiom 7 All non-productive expe nditures should be properly 
grouped for final distribution. 

11 Manufacturing expenses may be apportioned as a ratio or 
percentage of labor L, of material M, or of labor and material L+M. 
The usual bases are either L or L+M. The writer believes that in 
most cases the closest conformity to actual facts will be attained by 
distributing manufacturing expenses in the ratio of productive labor, 
hand and machine, because usually the volume of indirect expenses 
of works operation will be far more influenced by the pay-roll, that 
is, by the number and kinds of employees, than by the materials 
bill, that is, the amount paid for the material of production. More- 
over, the former is relatively stable, while the latter fluctuates with 
market changes. Therefore it is advisable that Me should be a 
function of L, that manufacturing expenses should be apportioned 
as a percentage of productive labor, although in some cases they 
may properly be apportioned per machine, or per unit of floor space. 

Axiom 8 The normal basis for distributing manufacturing 
expenses is productive labor. 

12 Commercial expenses may also be apportioned as a percentage 
of L, of M, or of L+M, and frequently are, but more properly they 
should be apportioned on the basis of shop costs, L+M-+Me. The 
reasons for this are conclusive. Production and selling are two sepa- 
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rate and distinct processes. The former brings the product to th 
point where it is completed and ready for sale; the latter then takes 
it over and effects the sale. Ths expenses incurred in each process 
are for its use only, and have no natural relation to the needs and 
uses of the other. To illustrate this, take the case of a manufas ture! 
of cotton cloth who sells his entire product through a commission 
house or broker. Clearly his whole commercial expense account is 
covered by the commission he pays to his selling agent, and th 
bears a definite ratio to his shop cost, that is, to the cost of his produet 
ready for sale. Now, take the case of another manufacturer of cotton 
cloth, who maintains his own selling organization and through it 
distributes his product. Clearly his commercial expenses offset th 
ommission paid by his competitor, and equally bear a definite ratio 
to his shop cost. Both are most accurate ly stated and ipportiones 
is a percentage of the shop cost, the cost of the prod 
sale. The refore commercial expenses Ce should e distributed 
percentage of shop cost, L+M+ Me. 
Ariom 9 The normal basi for distributing ¢ 
is shop cost. 

13 When the product is simple and homogeneous, for exam] 
such as pig iron or cotton cloth, one account may suffice for all man 
facturing expenses and one other for all commercial expenses 
when it is diverse or complex each of these should be sub-divid nto 
one for each de partment or for each distinct class of product In 
effect such a business is an aggregate of several business« some of 
which may vield better results than others, or may fluctuate more 
videly, and a proper accounting system should show the results of 


ich sub-division or departme nt se parat ly, as well as the combined 


result of all. Hence arises in many cases great complexity in « 
ecounting, and corresponding need and opportunity for the skilled 


ndustrial accountant. 
txiom 10 An accounting system should sho esu hot 


departments and by totals. 


14 In some cases the entire product consists of a single staph 
rticle, or group of articles, for which there is a constant dem 
nd, at some price, a sure sale, such as pig iron, window glass, cotton 
oth, ete. In other cases the product must conform to the spe 


fications of the customer, and therefore cannot be mad up in 
dvance of orders, as in shipbuilding, carbuilding and the 
truction of buildings. The former is commonly desig? 
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stock product, and the latter as contract work. The difference 
between these may be expressed as follows viz.: 

A stock product is one which is made first and sold afterwards. 

A contract product is one which is sold first and made after- 
wards. 

Cost accounting is usually more complex and difficult in the case of 
contract work than in that of a staple or stock product. 

Axiom 11 A contract product may require a more complex 
accounting system than a stock product for the accurate 
determination of costs. 

15 The expenses of general administration overlap the manu- 
facturing and the commercial divisions of an industrial business. 
Many items can and should be definitely charged to one or the other. 
Others may arbitrarily be apportioned between them; as, for example, 
the salary of an official who devotes say 70 per cent of his time to one 
and 30 per cent to the other. All others must be aggregated into 
groups for distribution by the methods adopted, as above, for dis- 
tributing such expenses; as, for example, by percentages of produc- 
tive labor or of shop costs. Expenditures of this kind are infinite in 
size, kind and number, and call for great skill and good judgment in 
their classification, which should be determined in advance by a 

clearly defined code, not left for haphazard decision by subordinates 
’ Such a code, based on intimate knowledge of the business, on a clear 
perception of the information of the code is designed to yield, and 
on sound accounting principles, is an indispensable prerequisite to 
the accurate determination of costs, and equally to the intelligent 
conduct of any manufacturing business. 

Axiom 12 An accounting system should be embodied in a code 
of instructions, for the guidance of those responsible for its 
operation. 

16 For best convenience a code should provide symbols to 
represent the various accounts and their many combinations. For 
this purpose the writer for many years has used a system of letters 
and numbers which possesses great convenience. Letters are used 
to designate important departments and accounts, the significance 
of each letter depending on its place, as in decimal notation, in the 
symbol. Thus, the first letter may indicate a department, the second 
a sub-division of it, and the third a room or smaller unit. Stated 
numbers are used to indicate accounts relating to expenses of the 
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various kinds or groups. Such a symbol is shown by the following 

example, viz.: 
BAC 10 

in which B represents the department, or the class of product, 
against which the item is to be charged; A the shop in which the 
work is done; C the job, or machine, by which it is done; and 10 the 
kind of expense to which the charge relates, such as repairs of the 
machine, foreman’s wages, ete. These symbols, and an explanation 
of their meaning and use are printed in a small book of pocket size, 
copies of which are furnished to all concerned. In this way a correct 
classification of every charge is made at the time of original entry, 
after which tabulation and agg 

t 


egation of original charges follow 
automatically in accordance with t 


r 
h the predetermined plan. 

Axiom 13 Symbols are better than titles for recording charges in 
an extensive accounting system. 

17 In any business certain expenses or losses occur from time to 
time which are unusual or abnormal. These may be termed ‘‘extra- 
ordinary expenses,’ and require special consideration. As examples 
of these may be cited a serious loss by fire, a curtailment of product 
by a strike, an abnormal loss through bad debts, an increase or de- 
crease in value of land, ete. The loss, or profit, thus arising must 
of course be covered into the treasury, but this may better be done 
through a debit or credit to the surplus account than through a 
charge to the profit and loss account of the current year, for 
the latter plan would distort the statistical record of the year by 
including in it items not common to normal years. The best plan is 
to charge to the account of each vear only the items which are normal, 
and to charge those which are abnormal to the surplus account. The 
proper purpose of the annual account is twofold, (a) to show the 
results of the year’s operations, and (6) to contrast these results with 
those of preceding and succeeding years. On the other hand, all 
extraordinary gains or losses must be accounted for, and this may 
best be done through the surplus account. In this way both pur- 
poses are accomplished. 

Axiom 14 Extraordinary gains or losses, in order not to distort 
the statistical value of the annual profit and loss record, 
should be covered into the surplus account between the closing 
of the books for the old year and the opening of the books for 
the new year. 


18 Interest on borrowed capital is a distribution of profits, not 
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an expense, although often erroneously treated as the latter. To 
illustrate this suppose the case of two manufacturers, A and B, 
ach having $200,000 invested in his business and each realizing 10 
per cent, or $20,000, net profit available for dividends on a year’s 
business, all of A’s capital being contributed in cash, while B has 
only $100,000 of cash capital, and another $100,000 of borrowed 
capital, on which he pays 5 per cent interest. At the close of the year 
A is in position to pay $20,000 in dividends to his stockholders, a 10 
per cent return on their investment, but B, after paying $5000 as 
interest, is in position to pay $15,000 in dividends to his stockholders, 
a 15 per cent return on their investment. Evidently the actual 
profits from the operations of the year are the same in each case, 
only the ownership of the capital invested and the distribution of 
the profits being different. The accounting system should show the 
actual profit realized, regardless of its distribution to the owners 
of the capital invested in the business. On the other hand it is 
expedient that interest on temporary loans, and on time purchases 
if availed of, rebates and discounts of customers’ notes, should be 
treated as current expenses, normal to the conduct of the business. 
In like manner discounts earned by cash payments should be treated 
collectively as part of the current earnings of the year, or else be cov- 
ered into the net costs of purchases. 

Axiom 15 Interest on borrowed capital should not be treated as 
an operating expense, but should be charged direct to the 
profit and loss account of the year. 

19 Interest on all capital investf#d in a business may or may not 
be deducted before stating the final profits of the year. Here no 
principle is involved, but merely convention or individual preference. 
Usage, however, has practically determined that it shall not be de- 
ducted; that the final, or net, profit should indicate the return on 
capital, the amount which capital has earned. Stated thus it can 
readily be compared with what the same capital would earn if in- 
vested otherwise; as, for example, in government or railroad bonds, 
in mortgages, etc. If interest is deducted at all, as is done, for ex- 
ample, under some profit-sharing plans before allotting anything to 
the beneficiaries of the plan, it should be computed on the total 
capital invested in the business, including therein the surplus ac- 
count; that is, surplus profits of previous years retained in the busi- 
ness and invested in plant or merchandise. 

Axiom 16 Final profits properly signify the amount earned by 
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the capital invested. If interest on cagntal is deducted this 
fact should be stated, and interest should be computed on 
the total capital employed. 

20 Where a business is divided into several or many departments 
it is very desirable that the accounting system should show the 
profits or earnings of each of them separately, and this is usually 
feasible, except as to annual depreciations and as to interest charges. 
In some cases either or both of these items can accurately be dis- 
tributed among the several departments, and if so, they should be 
so treated. Where they cannot be so distributed they should be 
deducted in a lump from the sum of departmental profits, and in 
this case it becomes convenient to adopt terms to designate clearly 
the profit account at its various stages. For this purpose the writer 
has found the following terms satisfactory: 

Gross profits: the aggregate profits of all departments, prior 
to deducting de preciations and interest. 

Vet earnings: the gross profits after deducting depreciations. 

Net profits: the net earnings after deducting interest on 
borrowed capital. 

21 In COMpuring the results realized in two or more comparable 
concerns or businesses it is essential to contrast profits at the same 


age in each case, and to « mploy terms which are mutually under- 
stood as to their precise meanings. No standard as to these terms 
has yet been established. The proper basis of ¢ omparison usually is 
that indicated above by the term net earnings, which eliminates the 
variations due to the employment or non-employment of borrowed 
capital. 

Axiom 17 Terms used to designate profits should indicate 
clearly the stage of profits to u hich they refe r, and should 
be mutually understood. 

22 Inventory valuationsyre an important factor in determining 
profits. Usually an actual inventory is taken only once a year. 
The merchandise inventory includes raw materials, stock in process, 
finished goods, and general supplies. A standard basis of valuation 
for each of these groups should be adopted and maintained from 
vear to year. Raw materials, such as pig iron, raw sugar, baled 
cotton, ingot copper, etc., are often subject to wide fluctuations in 
market values or costs, and the question thus arises as to the proper 
inventory valuation of them, whether at cost, at market value at 
date of inventory, or on some arbitrary basis. If the effect of such 
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fluctuations is negligible, that is, is small in ratio to the annual total 
of the account, either of the first two methods above stated may be 
used. If the fluctuations are large, however, either in range or in 
their effect on the annual total, that is, if they materially influence 
the profit and loss account of the year, some arbitrary plan of ac- 
counting for them should be adopted. In devising this, the two- 
fold purpose of the annual account, the operative and the statistical, 
should be kept in view. If the effect of the fluctuations is moderate 
in its ratio to the annual account a sound method consists in taking 
the mean, either of market prices or of actual purchase prices for 
say three or five years, as the basis for inventory valuations, and 
also for use in the compilation of costs, thus conforming to the 
average trend of market values but avoiding frequent and tem- 
porary changes. If, however, the effect of these fluctuations is 
serious or vital in determining the results of the business, a new 
factor is brought into the accounting problem, namely that of trading 
or speculating on the market. In the case of a sugar refinery or a 
cotton mill, for example, large profits or losses may result from 
market changes in the price of raw sugar or of baled cotton, or from 
the operations of the purchasing department. Obviously such gains 
and losses are totally unrelated to the economy and efficiency of 
the productive department, and to include them in its accounting 
might so distort it as to destroy its usefulness and its statistical 
value. In such cases a separate trading account should be established, 
through which to ascertain the profit or loss of the year in operating 
on the market for the raw material, the latter being charged to the 
manufacturing department at a constant price, conformed from 
time to time to average market conditions, this price being used also 
for inventory and cost purposes. In other words, the results of 
speculation on the market, however legitimate or necessary, should 
be segregated from the results of the normal operations of the plant. 
Axiom 18 Speculative profits and losses should be segregated 
from those due to the normal operations of a business. 

23 The inventory valuation of stock in process, that is, of stock 
m a partly manufactured condition, should be such as to cover the 
prime cost of the material, and of the productive labor already ex- 
pended upon it, plus a ratable charge for manufacturing expenses. 
The inventory valuation of finished stock, that is, of stock completed 
ready for sale, should be on the basis of shop cost, not of actual 
cost, because the latter includes the cost of selling, and this has not 
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yet been incurred. A paradox, apparent but not real, is created when 
the cost of a product is substantially reduced, because thereby the 
inventory value, and therefore the profit of the year, is reduced. If 
the inventory value at the beginning of the year were $1000, and if 
during the year the cost were reduced 10 per cent, obviously, if the 
quantity on hand at the close of the year were the same, the in- 
ventory value would be $900, thus showing a shrinkage of $100. In 
the following year, however, this apparent loss would be converted 
into an actual profit. 

Axiom 19 A reduction in cost imple s a corre sponding reduc- 

tion in inventory. 

24 The annual inventory may properly include as assets certain 
items previously classified as expenses. One example of this kind is 
the premium on unexpired insurance. Another is the cost of a trade 
catalogue intended to serve say for five years. To charge the whole 
of important expenditures of this kind into the current expense ac- 
count of the year in which they are incurred would tend to distort 
its statistical accuracy, and hence would be bad accounting. The 
proper treatment of such expenses is to determine the period they 
apply to, and to charge off a proportionate part in each month or 
year during that period, carrying the remainder in the inventory. 

Axiom 20 Expe nditures in one year which cover the re quire- 
ments of several years should be distributed over the years 
to which they fairly apply. 

25 ‘The inventory valuation of all property other than merchan- 
dise should be on the basis of its fair value in the business as that 
of a going concern, which usually is the cost to replace, with due 
allowance for wear and tear. An annual inventory of all property, 
by actual enumeration and count, is indispensable to the proper 
conduct of any manufacturing business, and in some cases more 
frequent inventories of the merchandise stock are expedient. With- 
out such annual inventories no determination of annual results is 
reliable or of much value. 

Axiom 21. An annual inventory of all property is indispensable 
to accurate knowledge and to good management. 

26 The question of depreciation of fixed property enters into all 
industrial accounting, and should be treated in connection with 
the inventory. In this, as in all discretionary matters of accounting, 
the aim should be to find and follow the median line, the mean be- 
tween ultra-conservatism and radicalism. All fixed property, ex- 
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cepting land, depreciates and tends to become obsolete. Normal 
repairs and maintenance should of course be charged to current 
operating expenses, not added to cost or value, and these should 
fairly be considered in fixing the ratio of depreciation. Where a 
building or a machine is maintained in perfect condition obviously 
it depreciates more slowly than one which is neglected. A building 
may be so maintained as to depreciate little or not at all. The 
proper rate of depreciation for each class or kind of fixed property is 
a matter of good judgment, for which no rules can be laid down. It 
may be as low as 1 per cent per annum, and in exceptional cases 
may be as high as 20 percent. Usually it ranges from 2% to 10 per 
cent. When profits are abnormally large the allowance for deprecia- 
tion may wisely be larger than when they are merely normal, but the 
riormal allowance should be made even when no profit is realized 
Under average conditions it usually ranges between 10 and 15 per 
cent of the annual profits. A revaluation of all fixed property by 
outside experts or appraisers, at intervals of five or ten years, is 
expedient and usually worth its cost. Abnormal increases or de- 
creases in the value of such property, as for example an increase in 
the value of land, or the loss due to the demolition of an obsolete 
building, should be covered into the surplus account, not into the 
profit and loss account of the year. 

Axiom 22 Valuations of fixed property should be subject to 

annual review and to fair de preciation. 

27 Finally, the aim and object of every accounting and cost 
system should be to afford true and accurate information as to facts. 
[t is based on facts; it should embody and present facts, and naught 
else. To exaggerate facts and to show fictitious profits and values, 
is no worse than to depreciate facts and to conceal true profits and 
values. 

Axiom 23 An accounting system should present facts, without 
bias in any direction. 

28 Accounting, in its application to general business affairs, has 
long been a highly developed science, but is comparatively a new 
one in its specialized application to modern industry, with its vast 
and complex development. The creation of a Correct Science of In- 
dustrial Accounting and costs should be the desire and aim of all 
who are concerned with industrial management. To accomplish 
this, three things at least are needed: 

a Clear understanding of fundamental principles 
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6b Definite terminology, generally understood and accepted 
Free interchange of the data of practice, whereby th 


adoption of sound principl S may be promoted, the ex 
available to all, the best meth- 


all, a standard 


Cc 


perience of each may be 
ods may become established, and, above 


system may ultimately be created. 

29 The accomplishment of these results, by 
and accurate knowledge of the essential facts pertaining to indus- 
will tend gr itly and 


affording complete 


trial efficiency, and to the costs of production, 


permanently to promote the development of Ameri 
f tl markets of the world 


an industry, and 


( 


to aid it in securing its full share « 























THE POWER PLANTS OF TEXTILE MILLS 


By Joun A. STEVENS 
ABSTRACT OF PAPER 


This paper describes the purposes which should be served by powel plants in 
textile mills 

It calls attention to the individuality of each plant and to the special design 
and adaptation necessary if it is best to serve its purpose, showing how manu- 
facturing conditions as regards use of low-pressure steam in textile mills make 
well designed plants for such mills differ from those which would ordinarily be 
best and most economical for other lines of industry 

The degree to which power plants in textile mills are complicated by use of 
water power requiring relaying by steam units is discussed, and the effectiveness 
of electric transmission for securing necessary flexibility under these conditions 
pointed out 

Several power stations recently installed under the writer’s supervision are 
described and illustrated, the purpose being to call attention to particular 
features of each plant which illustrate points mentioned in the paper 

A more careful consideration of the advantages which might be secured by 
groups of mill owners combining to produce power in a single station Jointly 
owned and operated by the group is urged 











THE POWER PLANTS OF TEXTILE MILLS 
By Joun A. Stevens, Lowe, Mass. 
Member of the Society 

The purpose of this paper is to place anew before those en 
gaged in managing and operating textile mills some of the 
salient points which have to be considered in providing a power 
plant which shall do its best work in connection with such mills; 
and to show how the differing conditions make each plant a 
problem worthy of special consideration. 

2 The power plant is apt to be regarded merely as an expense 
item and although this is only a small portion of the total of 
such items, usually not more than 3 to 5 per cent, it is so large 
u sum in dollars per year that possible savings therefrom possess 
u real interest for managers of textile plants and are receiving 
serious consideration whenever they can be properly presented. 


DIRECT AND INDIRECT SAVINGS 

3 The possible savings in connection with a textile power 
plant are at least of two kinds: (@) The direct savings brought 
about by producing through efficient apparatus a given quantity 
of needed power for a reduced expenditure of money after all ex- 
penses chargeable to power have been considered: and (/) the 
incidental savings realized through installing new equipment 
carefully arranged to meet the manufacturing needs of the plant, 
thus bringing about increased and more convenient and bettered 
production, or a decreased cost of manufacture. These frequent- 


ly are of greater importance than the direct savings. 


SPECIAL ADAPTATION REQUIRED 
4 It is a fact so self-evident as hardly to need stating that 
in order to serve most perfectly all the requirements of a given 
plant and thus take advantage of all possible savings, its power 
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equipment must be specially adapted to the individual plant, the 
conditions and requirements of which are never twice alike. 

5 Textile plants, of course, can be roughly grouped into 
classes depending upon the kind of goods which they produce, 
whether worsteds and woolens, cottons, linens or silks; whether 
they produce yarns or cloth: whether their product is plain or 
colored ; to what degree this product is finished and by what pro 
cesses, that is, whether there are dye houses and bleach houses 
as part of the equipment, requiring large quantities of manu 
facturing steam. 

6 Certain features of their power house design will probably 
depend, to a considerable extent, upon which of these groups 
they belong to, but the fact that there cannot be a standard de 
sign for a power plant, for any purpose, whether for public 
service, textile mill or other use, furnishes the real reason for 
the existence of the power plant engineer. 


CONDITIONS MET WITIL IN CENTRAL STATIONS 

7 While the conditions and elements which make for diver 
sity in design or most desirable equipment of central stations 
for public service corporations are every where admitted to be 
great enough to necessitate the careful working out of all fea 
tures by a competent group of engineers, such equipment, when 
of small size, is generally much more capable of standardization 
than is that of the textile plant. In the great majority of cases 
the public service station has to do solely with the furnishing of 
electric energy for use by its customers in the form of power anid 
lighting. It has, of course, no use for low-pressure steam in 
considerable quantities and its requirements for heating steam 
are insignificant. 

8 In fact, so far as the question of low-pressure steam enters 
at all into its scheme of operation, it is rather one of avoidance 
than otherwise. Its problem is to see that no more is produced 
at any time than can be made use of for the purpose of heating 
feedwater, and anything beyond this quantity is an absolut 
waste. 

9 The influence of this condition extends so far that not 
infrequently it has led such plants to forego the savings from 
an economizer, because if such a unit were used economically, 
there would be so little remaining use for exhaust steam that 
auxiliaries, which for reasons of dependability and flexibility 
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it has seemed best to keep as non-condensing steam units, would 
be exhausting to atmosphere. 

10 The public service station manager is thus prevented from 
the possibility of realizing in his own plant large savings from 
conditions which can be obtained by the manager of the textile 
plant, savings, too, which must be thus taken advantage of if 
the item of total coal cost in that plant is to be kept at minimum. 

11 This absolute dissimilarity of conditions goes far to ex 
plain why it has sometimes happened that engineers and power 
sales agents who have received their training mainly in situa 
tions where there was no possible use for low-pressure steam. 
have utterly failed to realize the extent of savings which may 
accompany such use. They have sometimes gone so far as to 
cause the abandoning of steam-using machinery and the purchase 
of current for power, even in plants containing dye houses, with 
the result that the total bill for power and manufacturing steam 
was thereby increased very nearly to the extent of the power 
bill. This, of course, represents an extreme case, and is men 
tioned here merely as a means of bringing out clearly the extent 
to which conditions may sometimes influence the proper solu 
tion of a textile power plant problem. 


COMBINED POWER AND MANUFACTURING STEAM USING UNITS 

12 The plant which can obtain power from units properly 
combined with the supplying of steam for necessary manufactur 
ing or heating processes has open to it possibilities for securing 
the same at costs far below those available to others not thus 
fortunately circumstanced. 

18 The reasons why, when conditions are suitable, such con 
siderable savings can be realized by making the power produc 
ing unit practically a reducing valve for the manufacturing 
steam line, or looked at from the other point of view taking 
the manufacturing steam from the power line as a sort of by- 
product, are well understood by all engineers who have had 
occasion to consider the matter. 

14 Although the practice is old, dating back many years, we 
still find men occasionally who feel that the idea of getting the 
work required from an engine and from a dye tub with less 
coal when the latter takes its steam through the engine than 
when both are supplied by separate lines from the boiler is a 
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sort of perpetual motion scheme—a producing of something 
from nothing. 

15 They fail to take into consideration that there is a tre 
mendous amount of heat energy rejected through the condenser 
even by the most efficient engine or turbine, while the dye tub 
is particularly well fitted to make use of this very energy which 
the engine or turbine cannot use. On the other hand, the dye 
tub cannot as efficiently utilize the energy from the high-pressure 
end of the range and from which, in the combined unit, power 
is obtained. 

16 When the steam turbine first began to replace the steam 
engine, it generally was not designed to meet this condition of 
furnishing low-pressure steam and the fact that it was better 
able to use steam efficiently through the high vacuum ranges 
doubtless led to the feeling that it was not so well adapted as the 
steam engine for supplying steam for manufacturing purposes. 

17 Later experience has shown the fallacy of such belief 
and now turbines are designed with special reference to such 
uses. It is also worth noting that at any given pressure steam 
leaves the turbine considerably dryer than it leaves the engine. 

18 The quantity of manufacturing steam required and the 
regularity of demand for the same varies greatly in different 
mills. For best results individual conditions should receive care- 
ful study before equipment is chosen. Where demands are large 
and constant non-condensing units may offer the best solution. 
Where demands are extremely variable some system of bleeding 
a portion of the steam from the receiver or stage of a condensing 
unit is more practicable. 


USE OF CONDENSING WATER DISCHARGE IN TEXTILE PLANTS 

19 It sometimes happens that power producing and manu 
facturing machinery can be very advantageously combined in 
another way. When there is a large and constant demand for 
warm water to be used by textile machines, the cooling water 
from condensers, carrying with it the rejected and otherwise 
waste heat from steam, can be taken to these manufacturing 
uses where, unless this were done, cold water would have to 
be used and heated by steam for which coal would be especially 
burned. Thus put to work the condensing water may save a 
portion or all of the above-mentioned coal, depending upon the 
temperature of water required. 
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20 "The drawbacks to this scheme which prevent its more fre 
quent use are that the demand is apt to be for a relatively small 
amount of water at a considerably high temperature, while the 
supply from a normal and efficient working condenser would 
be that of a larger quantity of water at a temperature onl) 
inoderately in excess of that of the cold water supply. Again 
the steam engine, which can better stand a rather low vacuum 
than can the steam turbine, under this condition requires the 
use of a surface condenser in order to avoid the presence of 


even a small quantity of oil which usually is objectionable. 
CONDITIONS COMPLICATED BY USE OF WATER POWER 


21 lt is beheved that the powel plant situation of a textile 
mill is, more frequently than with any other type of plant, com 
plicated by the presence of water power equipment developed to 
uch an extent that a considerable portion of it requires rela iy 
with some form of coal consuming unit his especially true 
1 those sections where the textile Industry had = its beginning 
ind earher growth, and has come about naturally from the fact 
that the textile industries are among the oldest of considerable 
importance in the country. There are many great textile cor 
porations whose history goes well back towards the beginning 
of the last century, or at least to a time when water privileges 
could be more readily obtained than is the case today, and when 
steam power was but little developed and relatively inefhicient. 
Wate power developments of great extent and cost were made 
during those early days, the rights in which are still held by the 
original textile companies or by their successors, and which 
practically make financially necessary and good policy the con 
tinued use of water power to an extent which would be pro- 
iibitive were the developments being made from the beginning 
today. 

22 Other industries and especially public service corpora 
tions, being of later growth, missed the opportunity to share 
n the rights of these early water power developments: or when 
they secured water privileges, have in the main because of 
expense, developed them less fully. Their equipment in any 
event is more likely to be modern and thus fit in better with 


present-day power-generating machinery. 
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THE NEW POWER PLANT DEVELOPMENT 

23 The problems of textile power plants can be subdivided 
into two classes: (a) entirely new developments, and (/) those 
which have to do with changes or further developments in an 
existing plant. 

24. When an entirely new power plant is under consideration, 
the fundamental points are the same whether it be for a textile 
mill or any other purpose. These are accessibility to railroad or 
barge for handling coal and ashes, coal storage, boiler feed and 
condensing water supply, also convenience of and ample space 
for future expansion of plant. 

2d Importance of Track Facilities. The Importance of lay 
ing out a new manufacturing plant or making additions to an 
old one to secure the best, or at least workable, track facilities 
cannot be too strongly emphasized. The point is so old and so 
fundamental, so well-known to all engineers and plant managers, 
that the writer would hesitate to mention it had he not found in 
actual practice that it is frequently overlooked or given too little 
consideration. 

26 With the rapid increase in size and weight of rolling 
stock, the railroads of the country have found it necessary to 
increase greatly the minimum radius of curves over which the, 
will undertake to handle cars, with the result that where thi 
small cars of a decade ago got around with no serious incon 
venience, the large equipment of today too often can not go. 
The manufacturer who builds an inportant mill group without 
first having his track connections definitely laid out to the ap 
proval of railroad engineers, is apt to find that intended con 
nections are impossible, or at least awkward and unduly expen 
STVe. 


~) 


7 Providing Room for Future Deve lopment. The impor 
tance of locating a new power house to have aniple room for 
erowth, is another point which ought not to require mention. 
but the fact that rapidly growing plants are so frequently found 
vith this important portion of their equipment needlessly built 
inte a hole, seems to justify some mention of the subject. 

28 Sometimes such building is forced upon a concern by the 
circumstances of location and business conditions, and it is then 
of course justifiable as it has been done with full recognition 
of the fact that it Is going to prove expensive later on. The 
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greater portion, however, of such building seems to have come 
about through a lack of conception that there were possibilities 
of greater things in the future and through an unwisely directed 
effort to economize in the first cost of power equipment, an 
effort which not infrequently has failed in itself since as much 
has been spent in the location impossible of further development 
as would have been required to meet the existing demands and 
still provide the possibility of further needed growth. 

29 The serious feature of building a power plant in a 
cramped location lies in the fact that if the growth of the manu 
facturing is such that more power is required, it is almost im 
possible to remedy the condition. The existing plant represents 
a heavy investment in equipment which should be good for 
many years more service. To move it to a location where ex 
pansion can take place, or to abandon it and substitute new 
equipment means, in the latter case, a fixed cost for the new 
station well nigh or absolutely prohibitive: to build another 
independent equipment to meet new demands and let the old 
remain, means continuous operating expenses much higher than 
should be secured with a single station. The providing of ample 
facilities for growth if undertaken at the proper time is usually 
so simple and comparatively inexpensive that this feature should 
never be neglected. 

30 Location with Relation to Future Manufacturing Growth. 
Another point frequently overlooked in locating a power house 
is that it shall not be in the way of future development of 
the manufacturing buildings. It often happens that some de 
partment must be enlarged, but the power plant is in the way. 
As the latter usually cannot be moved, the addition to the manu 
facturing department must be put somewhere else, disrupting 
the organization of the factory and breaking the proper passage 
of the product from raw stock to finished goods. This results 
in increased handling and trucking, and increases the cost of 
the finished product. 


OLD POWER PLANT DEVELOPMENT REQUIRING ADDITIONS 


31 The subject of the second subdivisions, viz., problems 
which have to do with changes or further development in an 
existing plant, of necessity make up the greater portion of the 
work of a power plant engineer. 

32 Power Plant Analysis a Method of Handling Preliminary 
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Work. The method of attack, which, in the writer’s own ex 
perience, has proved most satisfactory in getting at the require 
ments of these individual problems and so presenting them as 
to lead to well advised action on the part of plant managers, 
is by means of the plant analysis, a detailed study of and report 
upon that mill’s whole power plant situation. 

33 Through the gathering of data necessary for such a report, 
the engineers in charge of the work become better acquainted 
than in any other way with the resources, the possibilities and 
the requirements of that plant. 

34 Such a report aims to show accurately the extent and 
value of present equipment; how much and where energy is 
produced and how distributed, with details as to quantities re 
quired for such subdivisions as frictional resistance, useful power 
and lighting, and steam and coal consumed for manufacturing 
and heating: also the cost of producing power with present 
equipment. These costs are compared with those which should 
result through installing other equipment in accordance with 
one of several schemes, preliminary plans and estimates fo: 
which are worked out. Such schemes are thus compared, the 
strong and weak points of each developed and as far as pos 
sible the whole question is reduced to a financial basis looking 


either towards the greatest return from the least new expenditure 
of money, or the greatest return when service-ability through 
a period of years and adaptability to plant conditions and 
growth are considered. 

35 Power Plant in Old Mill an Adaptation LO Laxisting ( 


ditions. The power plant problem in an old textile mill is always 


>i 


one of adaptation not only to the requirements for power in all 
its phases, but more especially, as has previously been pointed 
out, to the more difficult requirements of having the new equip 
ment fit in with that already in the plant and thus form a satis 
factorily working unit at least expense, while still conserving 
as far as possible the money already expended. 

326 «The special lines along which adaptation has to be se 
cured in any individual textile plant of course depend to a 
great degree upon the complexity of its power plant equipment 
und power uses, differing all the way between the comparativel\ 
simple condition of an all steam using plant burning coal for 
power uses only, and the plant making large use both of manu 
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facturing steam taken from power producing units und of water 
wheel equipment requiring extensive relaying by steam. 

3¢ =6'The question of power plant location will of course be 
atlected by the presence of one or all of these factors, for the 
grouping of this equipment, so that it can be handled with the 
fewest possible men, has a considerable effect on the final cost 
of power, If steam is to be used through engines or turbine: 
for manufacturing purposes, it is very desirable that the 


tion of 


loca 
Lhe power house should he near that of these manufactw 
ne uses, both to avoid drop of pressure in the lar 


t 


ge steam malin 
inch Le keep the cost as low as possible. 


Tm Al tric d InWSIN@SION AS an Avd ») Lldaptat 
i 


on. The de 
velopment of electric transmission makes possible the gathering 
togethe ol all steam power producing machinery mn a single 
station under the charge of a comparatively small group of 
men and leaves the designer free to locate that 


station where 
it will have room for 


further development, be convenient for 
coal handling, and out of the way of manufacturing processes. 


It sets free for manufacturing use a considerable portion ol 


space which was formerl\ taken up by belt towers and belt 
Wavs. rmhialn lineshafting,. hevel fears, 


quarter turn and rope 


drives. all of which were heavy and extremely expensive both 


is to first cost and maintenance. 
39 Above all it enables manufacturing buildings to be placed 


In anv manne best suited to location and manufacturing Con 


ditions. and renders Cas) the changing anal regroupmg of 


Hiachiners which in some departments of textile work is con 


stantly going on ow ing to changed demands for production. 
LQ) i: lectri Transmission in Connection with Wate) Power. 
By the installing of generators on waterwheels it gives this 
portion of power a flexibility which it has 


and it thus somewhat simplifies the serious problem of relaying 


never before had 


this power. 


11 In manv instances 


t is found pe ssible to gain the neces 
sary flexibility and prolong for a considerable time the useful 
life of old waterwheel equipment I» miecanhs ot installing belted 
venerators connected to the main shafts of these old wheels. 
While this is not an eflicient means of generating and transmit 
ting power, the relatively small cost at which the necessary added 


equipment can frequently be installed, compared with that of an 
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entire new equipment of waterwheels and direct-connected gen 
erators, niakes the real cost of power thus secured for the time 
being very attractive and retards the otherwise necessary ex 
penditure of large sums of money. 


PLANTS WHICH ILLUSTRATE THE POINTS MENTIONED 


}v A brief description of several installations which have 
recently been made under the supervision of the writer's office 


or rrr ree 
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Fig. 1 PLAN View or Power PLANT FOR THE BristoL MANUFACTURING 


(COMPANY 


serve to illustrate the working out of many of these points. 
Before beginning construction work on some of these plants 
which presented especially diflicult points, the writer consulted 
freely with engineers who have had large experience and wishes 
to make acknowledgment of the courtesy and assistance re 
ceived from them. 

A SIMPLE DEVELOPMENT’ 

3) Figs. 1 and 2 show the plan view and outside of the 
station of The Bristol Manufacturing Company, Bristol, Conn.. 
to illustrate a small and very simple power development. This 
power house is wholly of monolithic reinforced concrete. 
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4 The station runs in conjunction with waterwheels and 
is situated in an irregular corner of the property between a 
public street and the railroad, and out of the way of valuable 
manufacturing space. It provides room for expansion of the 
power plant up to the limits of the possible development of 
the property. 

t+ The plant consists of horizontal return tubular boilers and 
a Cooper Corliss engine driving a direct-current generator. The 

















hy 2 OvrsipeE View or Power PLANT OF Bristort MANUFACTURING COMPANY 


power for the pumps and auxiliaries is taken direct from engine 
during running hours. The waterwheels are mechanically con 
nected to mill drives and used to fullest extent possible at all 
ties. The motors drive on to same main shafts and supply 
the varving make-up load. 

15 Fig. 2 shows the simple system of supporting both manu 
facturing steam line and eables from wrought iron columns in 
the mill vard. 

\ PLAIN GOODS COTTON MILL 

16 An example of a simple station for a plain goods cotton 
mill is furnished by that of The Salmon Falls Manufacturing 
Company, Salmon Falls, N. Hl. (Figs. 3a and 3b). 


17 Their need was for added steam equipment both to 
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furnish more power and to relay an extremely variable water 
power development. This was furnished by the building of a 
concrete and brick turbine house adjoining the old boiler house 
and installing a 750-kw, 3600-r.p.m. General Electric steam tur 
bine, connected to a Westinghouse LeBlane condenser. Arrange 
ment was made for taking the heater make-up water for boiler 
feed supply from the discharge of this condenser. 

48 The turbine house is built with one temporary end, space 
being provided for extension both of turbine and boiler rooms. 

49 The present boiler house situation was met by replacing 
old worn-out boilers with new Manning type boilers. 
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Fic. 3a ELEVATION OF PoWER PLANT FOR SALMON Fatis MANUFACTUR- 
ING CoMPANY 


50 The method of tying in with the old water power develop 
ment which here proved most practicable was by installing 
rather large sized motors connecting to the main shafting groups. 
and when water gave out disconnecting from waterwheel by 
means of clutches, many of which were a part of the old 
equipment. 

51 Asa part of this development, the entire mull group was 
equipped with an electric lighting system consisting of tungsten 
lamps. ‘These replaced gas lighting from a gas plant which 
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the owners themselves operated. By this change they secured 
more and better illumination and a more convenient source of 


lhoht at reduced cost. 








A REVISION OF WATER POW! EVELOPMENT 
o2 A recently installed hydroele nit for the Merrimack 
Manufacturing Company, Lowell, Mass., serves well to illustrate 
eertain conditions which frequent to be met in conne 
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tion with water power revision in an old textile mill when such 
hecomes necessary. 

53 A considerable portion of the power required for this 
group of mills had originally been furnished from Boyden 
wheels connected by bevel gears to systems of main lineshafts 
in mill basements. As is always the case with any water power 
development in that locality this requires extensiv Clay Ing with 


some form of coal burning units and had been provided by 
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means of steam engines geared or driving direct on to certain 
groups of this main shafting. 

54 In order to proy ide power for one mill group situated on 
a higher level, there had been in service a line of inclined shaft 
ing some 220 ft. long driving through two sets of bevel gears 
from the extreme end of a main shaft about 700 ft. long, on 
which had been geared 5 waterwheels and to the other end of 
which a highly economical triple expansion vertical engine (lig. 
+) was direct-connected. 

55 Economical Direct Engine Drive. This engine uses steam 
ut pressures from 120 to 200 lb. per sq. in. according to load, 
and by repeated careful tests was found to have an economic 
range anywhere between 700 and 2000 i.h.p. and thus is well 
sulted to the extreme variations in load which it has to meet, 
and exemplifies a simple and efficient means of relaying water 
power. The direct connection of engine to shaft, does away with 
transmission losses due to ropes or belts and the heavy up keep 
on same. The engine might sometimes preferably be placed 
midway the length of shaft, but in this instance was placed 
at one end both better to conform to requirements as to available 
space and to make main high-pressure steam lines as short as 
possible. 

56 Waterwheel Equipment. The waterwheels which had 
originally driven the picker building, and a portion of those 
on the main lineshaft, were entirely worn out, having been in 
stalled in the early 50’s and in order to make use of water power 
required replacing by a new development. 

Di Through improvements in the river bed. its average level 
had been lowered several feet leaving the wheel pits and taal 
races of these old wheels in a position where for much of the 
vear they could not take advantage of the full available water 
fall. 

58 There were already in service enough good wheels on 
good mechanical drives to absorb that portion of water power 
which can be depended upon at all times and does not require 
relaying. 

59 New Development Determined Upon. While it is the 
writer’s opinion that the more direct portions of these mechani- 
cal drives cannot be improved upon by any system of electric 
transmission, it was desirable in carrying out the new water- 
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wheel development to do away with the portions dependent upon 
much gearing and to provide for flexibility, so that this portion 
of power could be used where mill conditions should demand. 
To meet these requirements electric transmission again seemed 
to offer the best solution. 

60 It was decided to drive the Picker Building by motor and 
the mill formerly driven by inclined shaft, and to make use of 

















Fig. 4. Direct-ConNecTep TRrIPLE-EXPANSION STEAM ENGINE IN PLANT OF 
MERRIMACK MANUFACTURING COMPANY 


the main feeder and tail race of one of the old wheels so far as 
possible in the new development. The basement of the old mill 
building was too low for a suitable generator room without in 
terfering seriously with valuable mill space, and in any event 
the old main lineshaft could not be disturbed. 

61 The original feeder from a point just inside the mill was 
extended and gradually enlarged from a diameter of & ft. to 
12 ft., being carried down through the side of the old wheel 


pit. under the main shaft, then up and out through the mill wall 
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Fic. 5 INTERIOR OF WHEEL ROOM SHOWING WATERWHEEL AND GENERATO! 
aT MERRIMACK MANUFACTURING COMPAN 














Fic. 6 View or SappLe ror Drarr TuBrE AND OPENING FOR MAIN FEEDER 
WATERWHEEL AT MERRIMACK MANUFACTURING COMPANY 
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EXTERIOR ViEW oF WHEEL Howse aT MERRIMACK MANUFACTURING 
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VIEW LOOKING INTO TaIL RAcE OF WATERWHEEL AT MERRIMACK MANU- 
FACTURING COMPANY, SHOWING CONCRETE LINING IN PORTION NEWLY 
CUT DOWN 
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and to the entrance of the wheel casing situated in a small in 
dependent building outside and apart from the main mill. 

62 This wheel was so located as to have its draft tube dis 
charged directly into the old tail race which was cut down for 
a depth of about 6 ft., its whole length, to the river. This cut 
ting was in solid rock and the bottom and sides were made smooth 
with concrete (Fig. 8). In this way the full present fall from 
canal to river is made available and upon the test of wheel the 
losses through feeder and tail race were found to be small. The 
Holyoke Machine Company furnished the wheels which work 
normally under from 36 ft. to 39 ft. fall and run at 200 r.p.m. 
Current is furnished by a 1100 kv.a., 2300-volt 3-phase alternat 
ing current generator, and the greater portion is used on 2200 
volt motors. 


A STEAM TURBINE STATION FOR PLAIN GOODS COTTON MILI 

63 A larger installation and one calling for considerabie 
adaptation to local conditions is that of The Boott Mills, Lowell, 
Mass. This is a plain cotton goods mill doing neither bleaching 
nor dyeing and employing manufacturing steam only for slash- 
ing and a few minor uses. ° 

64 <A considerable portion of its power is at times furnished 
by nine old vertical waterwheels subdivided into four groups 
and located in the various mill buildings. The power thus 
available is not far from 3650 h.p. maximum, and 2920 normal. 
but decreases to between 1500 and 1400 h.p. during extreme dry 
weather periods, thus requiring extensive relaying. At the time 
when the new steam plant development was undertaken, power 
in addition to that of waterwheels and for the relaying of same 
was being furnished by two sets of old twin Corliss condensing 
engines and by an extensive purchase of current from a_ public 
service corporation. 

65 The boiler equipment consisted of six B. & W. boilers of 
305 normal h.p. each, all in good condition, and a good chimney 
200 ft. high. The boilers and engines occupied the lower por 
tion of one of the mill buildings. Serious shortage of power at 
times of low water made a large increase of steam equipment 
necessary. 

66 The value of the existing boiler plant together with other 
local conditions made it seem advisable. after careful investiga 
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tion, to retain the power plant practically in its old location. 

67 Possibilities of Low Pressure Turbine. The possibility 
was considered of increasing the available power output by 
means of a low-pressure turbine taking steam from old engines 
but found impracticable because of the extremely advanced 
age and light construction of the engines. So far as the writer's 
experience goes this has proved to be the determining factor 
in a number of cases where this expedient has been considered. 
The engines in many textile mills are now very old, having 
served the full period generally allowed to constitute the useful 
life of such a machine and frequently are of much lighter 
construction than the best engines of a later date. 

68 ‘To install expensive new equipment dependent upon and 
forming a unit with such engines, does not seem justifiable, 
however desirable it might be were the engines and flywheel of 
thoroughly good construction. It was finally decided to aban 
don the manufacturing floors over the space originally occupied 
by the old engines, to wall off this portion, do away with one 
of these engines and to convert this space into the start of a 
modern steam turbine room. 

69 Special Conditions Requiring Adaptation. Crossing 
diagonally under the end wall of the building and extending 
well under the space which must be occupied by steam turbines 
were the two tail races of one of the group of waterwheels, ani 
the arches of these old tail races were not of particularly goo 
construction or suitable to form portions of foundations for 
modern large sized units. Still further, in order to provide 
for the ultimate capacity of the plant desired by the owners, it 
Was necessary to economize more than ordinarily in the use of 
room, as space available in this location was much cramped. 

70 The solution of the whole problem which at once over 
came all these difficulties was found by supporting the main 
generating units on a system of deep transverse girders whose 
columns were either carried directly to ledge rock or supported 
on other girders over the raceway and the supports of which 
were likewise carried to rock. 

71 In this way a basement was secured giving only a small 
amount less room than that of the floor above and saving for 
other uses practically all the space usually occupied by founda- 
tions, but every inch of which will ultimately be needed for con- 
densers, feed pumps, fan, engines and main piping. 
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72 The supporting of machines on girders made possible the 
placing of condensers directly under exhaust nozzles of steam 
turbines and in the case of the present LeBlanc condenser unit 
and one future unit, the connecting of condenser discharge 
through i Water sealed pipe directly to tail race, thus consider 
ably decreasing the work which CC ndense! turbine has Lo lo. 
73) The New Equipment. The first unit of this group which 1s 
a General Electric steam turbine of 5244 kw capacity at SU pel 
cent power factor, running at 1800 r.p.m. and generating 3}-phas 
60-cycle current at 600 volts. has now been in service about a veal 
and a half, and has been running constantly in a thoroughly sat 
isfactory manner with no trouble from vibrations or other causes 
This is illustrated in Fig. 9 and is specially mentioned becaus 
so far as the writer knows this is the first instance whet 
machine has been supported by transverse girders. ‘There are 
several earlier instances where machines of other makes and of 
large size have been supported by longitudinal girders. 

74 The question of securing needed additional boiler capac 
ity has been solved for the present by installing an induced draft 
fan and economizer, the engine which drives the fan being 
placed in the basement under the main turbine room floor (Fig. 
10) together with the boiler feed pumps. thus grouping all 


auxiliaries together wher the are away from. the dust and 


clirt of the boiler room and under the constant HMservation of 
the turbine room attendant. 

7) The drips from heating systems in winter and from 
slashers at all times are returned to a small Open heater to which 
fan engine and condenser turbine exhaust. Water is taken 
from this reservoir to economizer usually at about 90 to 100 


deg. temperature, thus leaving an ample range through which 
the economizer can and does work. 

76 The whole equipment thus forms a compact unit 
and even with the light loading which at times results from the 
steam turbine being in part a relay to the waterwheel equipment. 
the over-all economy of this steam group has been excellent. 

77 A connection for stage extraction of steam for use in mill 
heating is provided on this machine, and the piping connections 
necessary in the station are already completed, but as the re 
vision of heating system throughout the mills has not as vet 


been made, this has not been used. 
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STEAM TURBINE ISOLATED STATION 
‘8 A power plant recently built for the West Point Manu- 
facturing Company, Langdale, Ala., furnishes an example of a 
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complete new development, situated out of the way of and apart 
from manufacturing buildings and with unlimited space for 
expansion to meet possible requirements of a series of mill 
groups. The primary purpose of this development was to fur- 
nish a relay to a water power development. 
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79 The old powet plant at this group was so situated as 
to have very limited coal-handling facilities and no room for 
further extension, while the new location chosen (Fig. 11) is ina 
natural amphitheater which offers ready means for handling 
and storing large quantities of coal by merely dumping from 
u trestle. 

80 There is also an unlimited supply of condensing water 
close at hand. This is taken from discharge of waterwheels and 
furnishes an element which is lacking or difficult of access at 
some of the other mill groups. These two combined advantages 
of location thus make this the natural point for the start of 
2 central station. 

Sl The unit first installed consisted of two 308-h.p. Heine 
boilers and a 750-kw. General Electric Company 3600-r.p.m. 
2-stage steam turbine connected to a LeBlanc condenser and 
with generator for 600 volts. As there was good prospect of 
growth in the immediate future, the boiler house was built large 
enough for five units and the turbine room (Fig. 12) made 
sufficient in size for one additional larger unit. The three extra 
boilers and a 2000-kw. steam turbine are now in process of 
erection in these spaces, as is also a permanent brick chimney 
to replace the temporary steel stack which served the first 
installation. 

LARGE PLANT PRODUCING CARPETS AND CARPET YARNS AND HAVING 
EXTENSIVE DYE HOUSES 

82 An installation on which an exceptional number of special 
problems had to be met was that of the Bigelow Carpet Com- 
pany in Lowell, Mass., a large corporation engaged in the 
manufacture of carpet varns and carpets. 

83 This company has extensive dye houses which make a 
more than ordinarily constant demand for large quantities of 
low-pressure steam, a portion of which had been furnished by 
the exhaust from old engines. 

s4 The irregular grouping of buildings in this plant made 
any form of mechanical transmission of power particularly 
difficult and resulted in many complicated drives and heavy 
friction losses. The plant is situated in the heart of the city 
where land values are high and a desirable vacant space for 
a power station was lacking. 

85 <A portion of its power was being obtained from three 
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vertical waterwheels, two being in one group, all situated in 
mill basements and all very old. 

86 Most Advantageous Position for New Station as Schemed 
by Analysis. In the power plant analysis which had preceded 
the undertaking of this development, the nian advantages 
of a combined steam turbine and hydroelectric station located on 


the space then occupied by the small mill building. in) whose 











Fig. 12 Stream TurBINE Room, West PoIntT MANUFACTURING COMPANY 


basement the two old waterwheels were situated, had beer 
pointed out. 

S87 A system ot concrete feeders extending from the sitieee 
canal to within a few feet of this building had been installed 
only recently at considerable expense. ‘This building was also 
located in close proximity to new dye houses then under con 
struction, where large quantities of low-pressure steam would 
be required. By abandoning the three old waterwheels and 
making all new development in one location, the old single feede1 
became an excellent underground tunnel for pipes and electric 
cables. 

88 This tunnel was available in part for a passageway to and 
a means of getting steam from boiler house to turbine house 
and throughout as a means both of distributing electrie cur 
rent, and furnished space for a water pipe line from feeder to 
dye house. The old wheel pit too, became available at small 


























JOHN A. STEVENS 1985 


expense as a much needed central low point to which all plant 
steam returns could be drained and thence pumped to the boiler 
house. 

89 It was decided to demolish the old building and in its 
place build one which would accommodate a complete new water 
wheel equipment with groups of wheels direct-connected to elec 
tric generators, a steam turbine station for present and all antici 
pated future development and besides provide above the sec 
tion used for power station, two floors of manufacturing space. 
This manufacturing space is occupied by picker machinery. The 
floors match those of adjoining mill building and afford com- 
munication to other groups. 

90 Description of New Building and Power Plant Equip- 
ment. One corner of the rectangle otherwise available was taken 
up by the stair tower of an adjoining mill and in the remaining 
space switchboard galleries and exciters were located. 

91 As shown in Figs. 13-17, the main turbine room floor is 
situated directly over the waterwheels which are placed in con- 
crete waterways with foundations extending down to bed rock. 

92 The waterwheel generators are accommodated in a small 
space at the far end of the building, and at an elevation corres 
ponding to that of the bottom of the waterways. 

93 This portion of work, up to and including the turbine 
room floor, is of reinforced concrete and was so designed and 
built that steam turbine units of much greater size than those 
how required can be placed anywhere in the space as may be 
desired. 

94 The present steam turbine equipment consists of three 
750-kw. General Electric units especially designed with top ex- 
hausts and capable of being run either condensing in the ordin- 
ary way or non-condensing against a back pressure of 6 to 10 
lb. These turbines are connected in groups of two with West 
inghouse LeBlanc condensers, the space for the fourth turbine 
unit as yet being vacant. 

95 Water for those condensers is taken from the middle 
waterwheel feeder and after doing its work in condensers, is 
returned to the feeder where it is later used through waterwheels. 
so that there is thus no extra use of water for condensing pur- 
poses. 


96 The steam connections to condensers are controlled by 
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motor-operated gate valves. Besides the connection to conden 
ser, the exhausts of two of these turbines are also connected to a 
20-in. low-pressure steam line leading to the dye house and 
the low-pressure piping system of the plant. 

97 All steam-driven auxiliaries in this station were designed 
to run against a back pressure and are connected to the low- 
pressure main. Additional connections are provided for the 
condenser turbines so that they may exhaust direct to the con 

















Fie. 14 Waterways, Drarr TusBes AND TURBINE Room FL Loor, BIGELOW 
CaRPET COMPANY 


denser should they have to run for long periods when the dye 
house is not in operation. The reducing valve connection direct 
from high-pressure to low-pressure lines is also located in this 
room. 

98 ‘The operating switch mechanism for generating and dis- 
tributing circuits from the steam turbines and three waterwheel 
generators is all controlled from the lower switchboard gallery, 
the switchboard carrying the indicating and recording instru- 
ments being mounted here. The oil switches are mounted in the 
gallery above. This portion of the apparatus was furnished by 
Westinghouse Company. 


99 A set of gages from all important lines in the station is 
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also mounted on a special panel of this switchboard. ‘The at 
tendant thus has the whole working of the station at all times 
under control and he so adjusts the loads on the non-condensing 
and condensing machines as to maintain a constant pressure in 
the low-pressure manufacturing steam line. 

LOO = Turbine Casing Drainage. Kach of the three steam tur- 
hines being of the top exhaust ty pe, is fitted with casing drains 
and traps to take care of whatever moisture may accumulate ip 
the exhaust casing. 

101 It will be interesting to note that the amount of con 

















hig. 15 WatTeERWHEEL GENERATOR PIT, SHOWING GENERATOR AND WATER 
WHEEL GATE MECHANISM, BIGELOW CARPET COMPANY 


densation which experience has shown that these traps have to 
handle when machines are working against a back pressure, or 
in other words, delivering steam to a low-pressure system, is 
extremely small. 

102. Gage glasses placed on the connection from turbine cas 
ing to trap and observed for long periods under running condi 
tions show that there is almost no accumulation of condensation 
at this point. Whatever moisture may be present when leaving 
the last row of blades of these turbines practically all goes 
through with the steam into the low-pressure system. 

103 Moisture in Steam Leaving Turbine. The writer was 


much interested to obtain as accurate information as possible 
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Fig. 16 Enp View Main FiLoor or TURBINE ROOM, SHOWING CONNECTIONS 
oF SreaM TURBINES FOR SUPPLYING STEAM USED IN MANUFACTURIN« 
BicELow CARPET COMPANY 
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concerning the quantity of this moisture. In order to secure 
such results a set of tests with one of these turbines running 
under ordinary mill conditions, exhausting to the low-pressure 
system, and with loads varying over a wide range, was made 
January 19, 1912, by Prof. Charles W. Berry, of the Massachu- 
setts Institute of Technology, using for this purpose a constant 
pressure superheating calorimeter. The steam at throttle of this 
turbine was slightly superheated, the amount being about 10 
deg., as is the usual condition at this plant. 
104 The quantities of moisture found were as follows: 


With Load in Kw. Moisture Per Cent 
625 t.07 
560 pisiea aac 4.48 
410 ’ £.98 
170 ; 5.49 


As would be expected, the per cent of moisture increases as 
the load decreases, the radiation losses of the turbine remaining 
practically a constant. 

105 Portion of Steam Chargeable to Power. Adding to this, 
in the worst case, 5.5 per cent of moisture in steam leaving tur 
bine for manufacturing use, the percentage representing the dif 
ference in heat energy between a pound of dry steam at 150 lb. 
boiler pressure and a pound of dry steam at manufacturing 
pressure of say, 6 to 7 lb. gage, we have about 9 or 10 per cent. 
Then increasing this by a liberal allowance for all losses and 
varying conditions, it seems to the writer that the quantity of 
steam which should be charged to power purposes when being 
exhausted from a steam turbine on its way to manufacturing 
or heating as above, does not exceed 12 per cent and that for 
the ordinary pressure ranges with practically dry saturated 
steam from boiler this value may well be used. 

106 This station has been in full operation in the manner 
indicated and furnishing all power to the plant since June 1911. 
The entire substituting of motor for mechanical drives has in 
this case proved very satisfactory, as the grouping of buildings 
was such as to present many difficulties with any other system. 

107 The quantity of work being done in the dye house sec- 
tions is constantly increasing, and the portion of total power 
done on non-condensing turbines has proportionately increased. 
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ELECTRIC TRANSMISSION AND RELAY POWER 


108 Lest it should be thought that the writer unduly favors 
electric transmission, inasmuch as most of the examples above 
mentioned have to do with the use of this method, it should 
be mentioned that this is not the case. The examples given were 
all taken from the work of his office during a short period which 
happens to cover a group of cases where flexibility was one of 
the most important determining factors. In these cases flexi- 
bility was most advantageously secured through electric trans 
mission. 

109 The greater portion of the plants, however, still con 
tain older groups on direct mechanical drives. Where such 
drives are now in position, are reasonably direct and well con 
structed and where loads are fairly constant, their abandoning 
would certainly in many cases be undesirable. 

110 Any new installation has to be considered with reference 
to its own special group of conditions and requirements taken 
together as a whole and in the writer’s opinion no general rule 
can be laid down, for almost certainly there will be found cases 
where each form of transmission will be the cheapest and best. 

RELAY POWER 

1l1 By relay power is meant the power to supplement the 
usual or cheapest form of power and to take its place in case 
of failure. So far as the demands of textile mills are concerned, 
such power may be subdivided into two groups because of the 
different conditions affecting them. 

112 Relaying almost always serves to relieve (a) either a 
shortage of water power which can be definitely foreseen and will 
take place in all plants in a given vicinity at the same time or 
(4) to furnish an added source of power available during times 
of accident to the ordinary equipment. It is then merely a form 
of insurance against events which can be expected to take place 
at no regular interval or predetermined time. 

113 Mills using water power have usually had to provide 
for the first-mentioned kind and a group of such mills on a given 
stream must each provide for about the same proportion of 
such power. 

114 Auwiliary Equipment as Insurance Against Shutdowns. 
When we come to the second form, however, it has in times 
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past been rather usual for textile plants to make little provision 
for added units to meet conditions of accident. This is due to 
the long period of shutdown during each 24 hours, allowing for 
ordinary repairs, and to the greatly increased cost for maintain 
ing such equipment. 

115 There is, however, a growing tendency to make some 
provision for added sources to relieve the danger of failure by 
the ordinary power. In many cases managers would be glad 
to increase this form of insurance greatly, could a proper solu 
tion of the question of cost be found. 

116 In order to protect fully a group of indlependent plants 
would require duplicate equipment for their whole combined 
output, but this same group, if united together and provided 
with one source of relay power, could be, practically speaking, 
fully protected by an equipient very much less than that of the 
combined plants. The proportionate quantity of such equipment 
required to give protection would decrease rapidly with an in 
creased number of plants served. 

117 This supplying at low cost power connections, serving 
merely as an insurance against accident to the ordinary equip 
ment, is a phase of power plant development which it seems 
to the writer should receive more attention than it has 
past. 


in the 


118 The Public Service Station as a Means of Supplying 
[nsurance. The public service corporation would seem to be in 
a position to undertake this service at rates which would be at 
tractive and profitable both to itself and to those it would serve. 
With few exceptions, however, so far as the writer knows, little 
or nothing is being done by them at present time to develop this 
form of business. For the most part they at present insist upon 
a minimum charge which is practically the equivalent of all 
fixed charges on an equipment great enough to handle the full 
connected load of each unit served. 

119 Such rates are of course in no way attractive to the 
manufacturer as under these conditions he can as well supply 
the added equipment in his own station and have it where he 
can control its use. 

120 Private Stations Ne rving Groups of Owners. In certain 
sections of the country there is a growing recognition of the 
advantages of properly located groups of manufacturers combin- 
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ing to produce their power in a single station of large size 
rather than in individual stations. 

121 There seems no reason why this idea should not prove 
of advantage in many cases with textile manufacturers. Such 
stations could be jointly maintained and run by them with very 
little increased overhead or supervision charges as there would 
be no expensive sales, inspection and advertising departments. 
The securing of relay power in this manner as an insurance 
against expensive shutdowns should be particularly attractive. 

122 There are of course many difficulties in the way of carry- 
ing out such a scheme, principal among them that of hay 
ing a group of individuals ready to act at a given time and 
the securing of rights of way for transmission lines. In con- 
nection with the latter strenuous opposition would sometimes 
have to be anticipated. The writer does not himself expect 
to see rapid developments along these lines, but nevertheless. 
believes that there will and should be a growing recognition of 
the wastefulness of some of our present seemingly necessary 
expenditures for duplicate power developments. 

123 It seems reasonable that much more than in the past 
such portionssof power required by textile mills as cannot be 
made a by-product of some other process will be produced in 
large central stations with the coal-burning units well removed 
from centers of population and so located as to give access to 
coal cheaply handled. 

124 As electric energy can now be transmitted for long dis 
tances with comparatively small loss, there seems no reason 
why such stations for serving inland cities or groups of cities, 
like Lowell and Lawrence, should not be actually located at tide 
water, and receive the full advantage of the reduced coal trans 
portation rates which would thus result. 























CASE CARBONIZING 


By Marcus T. Lorurop 
ABSTRACT OF PAPER 


lhe case-carbonizing process requires an increasing of the carbon content of 
the surface of the material treated while the original! composition of the interior 
is retained It is essential that the details of the operation be understood to 
researches were undertaken with the 
object of determining the causes of irregularity 


secure uniformity of product, and these 
ind the precaution which must 
be employed to secure uniform results 
The experiments undertaken were to determin 
a The effect of heat treatment in case-carbonizing steels ipon the phy- 
sical properties of the metal 
b The effect of temperature used in case 
. 


irbonizing 
The effect of heat treatment after case 


carbonizing 
d The effect on the rate and depth of « 


irbonization of the composition of 
the steel being case carbonized. 

The efficiency of case-carbonizing materials 

The rapidity with which heat is conducted through carbonizing ma- 
terials 

The conclusions deduced in each case are listed in the body of the paper under 
the headings corresponding to the several experiments, and the detailed results 


of the experiments are tabulated for further reference in the appendices 
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CASE CARBONIZING 
By Marcus T. Lorurop, CANTON, OHIO 
Junior Member of the Society 


During the last decade the better understanding of the consti 
tution of ferrous alloys and the improvement in apparatus have 
led to great advances in the commercial heat treatment of steel. 
he progressive manufacturer today carefully inspects the steels 
as received and before he allows them to enter his shop knows 
their compe sition and thei physical condition. After the raw 
tiaterial is fabricated into finished parts, these parts are heat 
treated to show the desired physical properties. This opera 
tion of heat treatment must be conducted with certainty and 
uniformity and an imspection of existing conditions indicates 
that the uniformity is much greater when the manufacturer 
does not change the composition of the metal being heat treated. 
Case carbonizing, however, requires that the carbon content of 
the material on the surface be increased while the original con 
position of the material in the interior is retained. The opera 
tion requires that the user, in a sense, make his own steel and 
the details of the operation must be understood to the end that 
the operation may be conducted with the minimum cost and 
with the maximum certainty and that variations and irregulari 
ties shall not creep into the product. 

2 The investigations indicate that, commercially, the case 
carbonizing operation can be performed in such a manner that 
the final result will be absolutely uniform and that the ad 
Vantages which accrue from case carbonizing represent the most 
efficient manner of obtaining the desired physical properties in 
many constructions. It was with the object of pointing out the 
causes of and the results effected by irregularity and the means 
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and precautions which must be employed to produce uniformity, 
that these researches were undertaken. 
3 The following points were studied: 
a The effect of the composition of the steel on the rate 
and depth of carbonization. 
b The effect of heat treatment on case-carbonized steel. 
ce The effect of time on the rate and depth of carboniza 
tion. 
d The effect of temperature and of composition of thi 
steel on the depth and nature of carbonization. 
e The efficiency of various commercial carbonizing 
materials. 
J The effect of depth of case carbonizing on the physical 
properties of the finished materials. 
yg The commercial thermal conductivity of the various 
case-carbonizing 1 aterials. 
h The efficiency ot copper plating In preventing cal 
bonization. 
The materials used are summarized in Table 1. 


EXPERIMENT NO. 1} 
THE EFFECT OF HEAT TREATMENT IN) CASE-CARBONIZING 
STEELS (TABLES 12-21) 

t The determination of a test method which would indicat: 
the physical properties of the metal tested required considerabl 
trial. A case carbonized piece of metal, consisting of a hard 
exterior and a soft and tough interior, is so dual in its physica! 
characteristics that tensile tests are not adequate. This is due 
to the fact that when the case which is hard and brittle fails. 
the pull is suddenly applied to the reduced section of the core 
and causes it to fail so quickly that the expected ductility ot 
the material fails to appear. 

5 The test finally decided upon was a transverse test which 
has the advantage of approaching the condition of stress gener 
ally encountered in service. The test piece adopted was 1% in. 
round, 12 in. long, with 10 in. between supports, loaded at the 
center. A round section gives a case-carbonized zone of uniform 
depth in all parts and for this reason is superior to the flat 
section which has excessive depth in the corners. The 10-in. 
center to center distance between supports allows loads large 
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enough to be measured accurately and gives a deflection at rup- 
ture great enough to be easily measured. By means of this test, 
pieces of the same material and heat treated in identically the 
same Way give results for strength and toughness which check 


closer than by any other method tried. 
HEAT TREATMENT METHOD 


) 


() ‘These test pleces were packed in W rought-iron pots 25 1n. 


long by 5 in. round, with 0.25 in. walls, so that each was 1 in. 


rABLE 1 MATERIALS USED 


( S M s ('r N V 
( rt 0.1 0.02! 0.68!) 0.054 0.043 
( 0.20 1 Hb { ts 044 
( pen hearth 0.25 0.04! 0 61 ) O38 0.046 
CH ectric furnace 
0.10 0.13 0.66 0.010 0.025 3.60 
CH mb electric furnace 
0.15 009!10 70 0 009 0.013 ; 54 
€ Halcomb electric furnace 
‘ 0.20 ) 18 | 0.69 0.007 0.013 ;.59 
8 25 C Haleomb electric furnace 
t 0.2 ) 2110.74! 0.009 0.009 3.55 
) )31 C Halcomb electric furnace 
icke tee] 0.31) 0.18! 0.70! 0.009 0.010 3.70 
0.20 CH nb electric furnace 
vanadium steel 0.20 | 0.13) 0.50!) 0.009 0.010 1.00 0.15 
C Halcomb electric furnace 
vanadium steel 0.49; 0.15!| 0.80} 0.009 | 0.021 | 1.18 0.19 
9 ) 50 C Haleomb electric furnace | 
kel steel 0.48 | 0.16!} 0.44} 0.009 0.009 0.98 | 2.02 


from the inside wall of the pot and 1 in. from each other. Case 
carbonizing compound No. 1' was used in this experiment. The 
precaution of having everything clean and dry and the pots well 
ind uniformly tamped down was carefully observed, and identi 
cal conditions of rate of heating, cooling and temperature main 
tained. The temperature was 1700 deg. fahr. with a variation of 
not greater than plus or minus 15. The test pieces after case 
carbonizing were cleaned and reheated in a neutral atmosphere 
to the temperatures given in Tables 12-21, Appendix No. 1. 
which are correct to plus or minus 10 deg. fahr. Table 2 sum 


1 The analyses of these and other compounds are given in Table 7. 
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marizes the results due to reheating and annealing, showing 
the increases in strength and toughness. Table 3 gives the tem 
peratures at which the case ceases to be file hard as a result of 
drawing. All the tests recorded in the tables are the average of 
closely agreeing duplicates, and were made on test pieces which 
after heat treatment were file hard. 





GENERAL CONCLUSIONS, EXPERIMENT NO. 1 
i; <A study of the tables leads to the following conclusions: 
a Strength and toughness decrease with increasing depth 
of case. This is important commercially for with a 
certain steel and a certain heat treatment uniformity 
of strength and toughness is impossible if the depth 
of case varies. 


rABLE 3 EFFECT OF DRAWING IN CASE-CARBONIZED STEELS 


lemperature at which Case Ceases 





N ste N CGrade » be Glass hard, deg. fahr 
| 
1 l -10 per cent ( Bessemer 425 
2 2 15 per cent—-C—O. H 425 
3 3—.20 per cent—C—O. H 425 
4 4—.25 per cent—( ©. H. 425 
5 §—.10 per cent—C—E. F. Ni 425 
6 | 6—.15 per cent—C—E. F. Ni. 425 
7 7—.20 per cent—C—E. F. Ni. 425 
~ ws 8—.25 per cent—C—E. F. Ni. 425 
g 9—.30 per cent— E. F. Ni 425 
10 10—.20 per cent— E. F. Cr. V. 450 
\ 
The temperatures are such that the case can just be touched with a new fine file 


4 The critical depth of case at which maximum brittle- 
ness and minimum strength occur, depends upon the 
initial carbon content of the steel which is case car- 
bonized. The higher the original carbon content, the 
smaller the ratio of depth of case to diameter of core 
at the point where this brittleness occurs. The com- 
mercial importance of this point is that the manu- 
facturer using the steel for case carbonizing should 
know its composition and should vary the depth of 
the carbonizing effect as demanded by the composi 
tion of the metal being used. 


« Strength and toughness increase with double heat treat- 
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ment. This result is to be expected, for the dual 
nature of case-carbonized steel requires two thermal 
treatments properly to refine the composite metal. 

d Strength and toughness increase when the temper is 
drawn at 380 deg. fahr. This operation does not de- 
crease the hardness but relieves in a greater or less 
degree the strains set up in hardening and makes for 
uniformity as well as more pronounced physical 
properties. 

e Annealing after case carbonizing is a doubtful opera 
tion. The physical improvement with single heat 
treatment may be obtained by resorting to double heat 
treatment, for the results will be better and the time 
consumed in the operation much shorter. Annealing 
does not improve the double heat treated pieces and 
may even cause loss of strength and toughness, due 
to the decarbonization which may take place. An 
nealing is not to be recommended. 

f The case-carbonized steel will, with either double or 
single heat treatment, become file hard at tempera 
tures too low for the best development of the maxi 
mum strength and toughness. Although seemingly 
paradoxical, the dual nature of the steel after case 
carbonizing will explain this established fact, when 
one recalls that the transformations of-the exterior 
are first completed at low temperatures, and that 
those of the interior are last completed at higher 
temperatures. 

g All steels lose their file hardness when drawn at 
425 deg. fahr., save chrome vanadium which loses it 
at 450 deg. fahr. 

h The ideal heat treatment for a case-carbonized steel 
may be assumed to be: Case carbonize to the thinnest 
possible depth of case demanded by the conditions 
of service; reheat for the core; quench in a suitable 
fluid; reheat for the case; quench in a suitable fluid: 
draw the temper as far as the conditions of service 
will permit. 

i Case-carbonized steel parts, such as gears, etc., may 
be stronger, tougher and harder than similar parts 
made from oil-hardened steels. 
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EXPERIMENT NO. 2 
MICROSCOPIC EXPERIMENT ON THE EFFECT OF HEAT 
MENT AFTER CASE CARBONIZING 


TREAT 
8 The object of this experiment was to determine, if pos- 
sible, the constitutional difference between a case-carbonized bar 
of steel which had received a single heat treatment (reheating 
being a compromise, in that the temperature selected may be a 
little too high for the best refinement of the carbonized zone, and 
a little too low for the best refinement of the core), and a piece 
of the same metal carbonized in the same manner which had 
received a double heat treatment, the first reheating designed 
to be the best possible for the interior or the core and the 
second reheating designed to be the best possible for the case or 
carbonized zone. 

9 Steels Nos. 3, 7 and 10 were case carbonized at 1300, 1400, 
1500, 1600 and 1800 deg. fahr., and were treated with the best 
single and double heat treatments as detailed in Experiment 
No. 1. The specimens were etched for 10 seconds in a 1 per 
cent nitric acid solution. All specimens were martensitic with 
double heat treatment. 


a The martensite was easily distinguished in steel No. > 
(0.20 per cent carbon open hearth) at 100 diameters 
magnification. 

The martensite was distinguished with difficulty in the 
No. 7 steel (0.20 per cent carbon electric 
nickel steel) at 100 diameters magnification. 


h 


furnace 


ce The martensite was not distinguishable in steel No. 
10 (0.20 per cent carbon chrome vanadium steel) 
at 100 diameters magnification. Martensite was 
barely distinguishable in this steel at 400 diameters 
magnification. 
10 With single heat treatment 


« The martensite was very easily distinguished in the 


No. 3 steel at 100 diameters magnification. 

+ The martensite was easily distinguished in the No. 7 
steel at 100 diameters magnification. 

The martensite was just barely distinguishable in the 
No. 10 steel at 100 diameters magnification. At 400 
diameters the martensite with this steel was easily 
distinguished. 
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11 The results of this experiment indicate that the double 
heat treatment increases the strength and toughness of case 
carbonized steels due to the smaller and finer martensitic struc 
ture developed. 


EXPERIMENT NO. 3 
THE EFFECT OF TEMPERATURE USED IN CASE CARBONIZING 


12 The object of this experiment was to determine the lowest 
temperature at which case carbonizing begins; the lowest tem 
perature with each of the three different types of case-carboniz 
ing steels (straight carbon and alloy, all of the same carbon 
content) at which it might be most efficiently conducted in 
practice; and the best temperature for the case carbonizing of 
steel. 

13 The following steels were used: 

a No. 3 0.20 per cent carbon open-hearth carbon steel 


b No. 0.20 per cent carbon electric nickel steel 
c No. 10 0.20 per cent carbon electric chrome vanadium steel 


~ 


14 The test pieces were 1% in. round and 6 in. long, properly 
numbered for identification; three, one of each grade of steel, 
were packed in a pot for each run. The pot used in this experi 
ment was made of 4 in. round wrought iron 8 in. long with 
ly in. wall. <A solid steel plug was welded into one end, and 
the other end was fitted with a removable sheet-steel cover which 
was drilled in the middle with a hole large enough to accommo 
date the electro-thermo-couple protection tube. The test pieces 
were placed in the pot, equally spaced about the electro-quartz 
protection tube in the center and packed tightly in case-carboniz- 
ing compound No. 1. All heating was done in a gas-fired muffle 
furnace. Temperature readings of the furnace temperature and 
the inside temperature of the pots were taken every 15 minutes. 
Standardized platinum platinum-rhodium thermo-couples were 
used. Six runs of 5 hours each at a definite temperature were 
made, using the same apparatus and procedure. The six runs 
were at the following temperatures in deg. fahr. 


No. 1 : _..1800 No.3 1500 No.5 .1700 
i re 1400 No. 4. . .1600 No.6 ...1800 


15 The furnace was started cold in each case and time was 
counted from the time the pot couple showed a temperature in 
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side the pot corresponding to the temperature for which the 
run was intended. After this, the pot temperature was main 
tained as close as possible to this point for an uninterrupted 
period of 5 hours, at the end of which time the pot couple was 
removed, the pots pulled from the furnace and allowed to become 
cold. 

16 The temperature records of this series of experiments are 
given in Tables 22-27 of Appendix No. 2. Following these tables 
in the same appendix is a detailed analysis of the microscopic 
examinations of the various test pieces after being subjected to 
the heat treatment and specimen microphotographs are repro 
duced in Figs. 18 to 30, shown full size. 

17 The conclusions to be drawn from this analysis follow 
herewith together with a tabulated statement (Table 4) of 
the thickness, in millimeters, of the zone of excess cementite, of 
the eutectic, of the gradation zone and the total penetration of 
carbon in millimeters for the different steels. 

CONCLUSIONS FROM MICROSCOPIC INVESTIGATION OF OPEN-HEARTH 
STEELS CASE CARBONIZED AT 1300 TO 1800 DEG. FAHR 

18 In the specimen treated at 1300 deg. fahr. a small zone of 
carbonization was clearly separated from the interior material 
having a great number of penetrating bands containing 
the so-called nitrides in very minute needles. In the gradation 
zone these nitrides appeared in large quantities in larger needles. 

19 In the specimen treated at 1400 deg. fahr the carbonized 
zone was slightly thicker and the gradation zone larger, giving 
a more gradual division between the carbonized and _ interior 
material. The penetrating bands were present as before in large 
numbers. Nitrides were still present inside the eutectic zone, but 
not in such great numbers as in the first specimen. 

20 sIn =the specimen treated at 1500 deg. fahr. the carbon 
penetration was slightly deeper, and a zone of excess cementite 
was found on the outside, which appeared as large irregular 
areas and as polygonal outlines. No nitride needles of any kind 
were visible. 

21 The specimens treated at 1600 deg. fahr. and 1700 deg. 
fahr. showed still deeper penetration of carbon, greater excess 
of cementite, and a larger number of cementite needles. 

22 At 1800 deg. fahr. there was a much greater penetration 
of carbon with an outer zone of excess cementite, but this cement 
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ite did not occur in polygonal outlines, except in a few places. 
The general appearance of the carbonized zone was that of a 
eutectic, containing areas of excess cementite, grading to the 
normal carbon content of the interior. 
CONCLUSIONS FROM MICROSCOPIC INVESTIGATIONS OF NICKEL STEELS 
CASE CARBONIZED AT 1300 TO 1800 DEG. FAHR. 


23 In this series there was a slight carbonization in the speci- 


rABLE 4 SUMMARY CASE-CARBONIZING EXPERIMENT NO 


3 


Excess CEMENTITI PHICKNESs OF EvTecTK 


Tempera- 
ture, O. H Ni Cr Va O. H Ni 


Cr Va 
Deg Fahr 
1100 
1200 
1300 0. 00S trace 0.090 
1400 0.090 0.009 0.120 0.203 | 0.030 
1500 0.128 0.056 0.285 0.150 0.278 0.135 
1600 0.135 0.158 0.375 0.210 0.390 0.180 
1700 0. 225 0.293 0.465 0.338 0.488 0.248 
1800 0.293 0.390 0.338 0.450 0.390 0.405 
GRADATION Zon} Tora, PENETRATION OF CARBON 
O.H Ni Cr Va O.H Ni Cr Va 
| — 
1100 
1200 
1300 0.0384 0.180 0.016 0.140 0 030 0.180 
1400 0.188 0.390 0.300 0.410 0.590 0.420 
1500 0.420 0.510 0.338 0.710 0.830 0.770 
1600 0.450 0.683 0.278 0.770 0.990 0.890 
1700 0.600 0.975 0.450 1.160 1.560 1.370 
1800 0.683 0. 900 0.675 1. 640 2. 030 1.750 
| 


The measurements in this table give the width of zones in millimeters 


men treated at 1300 deg. fahr. only, and no penetration bands 
similar to those of the open-hearth series which contained 
nitrides. 

24 In the specimen treated at 1400 deg. fahr. there was a 
better penetration of carbon, but no higher carbon content on 
the outside than eutectic. Several of the penetrating bands were 
present. 

















MARCUS T. LOTHROP 2007 
25 At 1500 deg. fahr. there was a still greater penetration 
of carbon, but little if any excess cementite on the outside, and 
few of the penetration bands were present in this specimen. 
26 In the 1600 deg. fahr. specimen there was a normally in- 
creasing depth of case, with a slight amount of excess cementite 
on the outside and bands of penetrating material. 


~) 


7 In the specimen treated at 1700 deg. fahr. there was still 
greater penetration of carbon and an increase in the excess 
cementite on the outside of the carbonized zone. In this speci- 
men there were also a few penetrating bands. ‘The cementite 
existed as crystal boundaries and as needles in the crystal 
cleavages. 

28 In the specimen treated at 1800 deg. fahr. a great deal 
of excess cementite was found on the outside, as well as greater 
penetration of carbon and no penetrating bands. This series 
differed from the open-hearth series in that the excess cementite 
and the excess ferrite in their respective zones did not tend so 
uniformly to form the polygonal outlines as they did in the 
open hearth series. Also either no nitrides were present in this 
series, or, if they were in the penetrating bands, they were in 
a different form from any nitrides so far observed. 


CONCLUSIONS FROM MICROSCOPIC INVESTIGATION OF CHROME VANA 
DIUM STEELS CASE CARBONIZED AT 1300 TO 1800 DEG. FAHR. 


29 In this series, the specimen treated at 1300 deg. fahr. 
showed a small zone of carbon, the highest carbon content on 
the outside being about eutectic. 

30 In the specimen treated at 1400 deg. fahr. there was a 
very slight rim of cementite and pearlite in about equal amounts, 
while at 1500 deg. fahr. the excess cementite was found in two 
distinct zones, the outer zone containing the cementite in large 
globules intermingled with pearlite, the inner zone of polygonal 
outlines of cementite surrounding pearlite areas. 

31 At 1600 deg. fahr. the cementite appeared in two zones as 
at 1500 deg. fahr. 

32 At 1700 deg. fahr. the double zone appearance of the 
cementite was not so marked, and at 1800 deg. fahr. only one 
zone contained the cementite in polygonal outlines. The poly- 
gons as a rule appeared to be larger towards the inner part 
of the zone. 
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GENERAL SUMMARY OF THE EFFECT OF TEMPERATURE IN CASE 
CARBON IZING 
33 The following is a general summary of the effect of 
temperature in case carbonizing: 
a The depth of case carbonizing effect in a given time 
increases with the temperature. 
4 The carbon content in the case-carbonized zone in 
a given time increases with the temperature. ‘This 
affords the commercial opportunity of varying the 
depth of case-carbonizing effect as desired by chang 
ing the time, and of varying the carbon content of 
the case-carbonized zone by changing the case-car- 
bonizing temperature. It is poor practice to raise the 
temperature of the case-carbonizing operation for the 
purpose of reducing the time which the operation 
consumes, for this will increase the maximum carbon 
content of the case-carbonized zone and may change 
the character of the physical properties of the finished 
product. 
¢ The minimum temperature at which uniform penetra 
tion of carbon can be obtained with case carbonizing 
seems to be 1500 deg. fahr. With lower temperatures 
the carbon maximum is not uniform in its distribution 
and the penetration too slow. 

The presence of excess cementite in the form of needles 

within the pearlite grains, so conspicuous in nickel 

and carbon steels, indicates a temperature during case 
carbonizing which overheats the metal being so 
treated. 

¢ Nickel steel gives the greatest total penetration and 
greatest gradation zones. 

f Chrome vanadium gives the highest carbon maximum 
and finest grained steel. 

g When case carbonizing is conducted at 1400 deg. fahr. 
or lower, the carbon maximum does not exceed the 
eutectic. As the case-carbonizing temperature in- 
creases, a zone of hypereutectic composition develops 
which increases in depth with the temperature. The 
depth of this zone becomes important 


when 
sufficient warpage takes place in the piece being hard 
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ened to demand grinding after the final heat treat 
ment. It has been demonstrated often that a carbon 
content of more than 1 per cent in the surface of a 
case-carbonized part is undesirable when there is the 
least shock to be reckoned with, because in such in- 
stances the excess of carbon exists in the form of 
films of carbide between the grains of the metal which 
are brittle and hard, weakening the steel and render- 
ing it liable to fail by flaking off or spawling. There- 
fore it would be inadvisable to select a practice or 
a material which produces such a condition in the 
surface. On the other hand if the carbon percentage 
is lower than 0.90 to 1.00 per cent the case will not 
show its maximum hardness. Therefore, when pieces 
are to remain unground practice should aim at a 
production of a 0.90 per cent carbon surface but when 
a portion of the steel is to be ground off, after the 
heat treatment, it is advisable to drive in an excess of 
carbon so as to leave this optimum percentage of 
0.9 to 1.00 per cent in the final surface. 

h All carbonized zones widen with increase of tempera 
ture. While wide gradation zones are desirable from 
the point of view of tenacity of the case to the core, 
other considerations enter into the commercial side 
of the problem. The first is the cost of maintaining 
the high heats. The factors of fuel cost and increased 
furnace up-keep cost at the upper temperatures are 
self-evident. The second is the difference in the na- 
ture of the case. Inspection will show that at 1500 
deg. fahr. the width of the eutectic zone is consider- 
ably greater than that of the hypereutectic zone and 
the hv poeutectic zone of the decreasing carbon con 
tent is wider still, which means, of course, that the 
case carbonizing is proceeding gradually and that the 
case and core are merging into each other by gentle 
degrees. At 1600 deg. fahr. the ratio of the high car- 
bon exterior zone to the inner zones rises and at 1700 
and 1800 deg. fahr. the increase is more marked still. 

The meaning of all this is that as the temperature goes 
up carbon is forced by the heat, as it were, to rush 
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into the surface of the steel faster than it can be 
assimilated by the adjacent grains and so the outside 
layers at the high heats are gorged with carbon which 
has not time to diffuse gradually toward the center 
of the case. This condition of affairs is highly unde 
sirable, because the product then shows a sharp de 
marcation between case and core, the transition from 
one material to another being too abrupt; the pro 





perties necessarily vary accordingly and in the fin- 
ished piece have a tendency to set up high physical 
strains. This causes flaking off of the case from 
the core, a phenomenon familiar enough to those en 
gaged in the trade. The remedy is to case carbonize 
at a moderate heat for a length of time sufficient 
to obtain a reasonable depth of case with gradual 
transition from case to core. This temperature ap 
pears in this experiment to be about 1650 deg. fahr. 
with open-hearth carbon steel, 1600 deg. fahr. with 
electric nickel steel, and 1650 deg. fahr. with electric 
chrome vanadium steel. 

In deciding upon the best carbonizing temperature, the 
effect of heat on the size of grain in the steel must 
also be considered. ‘This as is well-known, is a very 
decided reaction, the grain coarsening rapidly with 
increasing temperatures. In this connection a care 
ful investigation showed marked contrast between 
the behavior of ordinary carbon steel and the two 
alloy steels; the former began to coarsen rapidly at 
1500 deg. fahr.; nickel steel also showed the same 
effect at the same temperature but in a much less 
marked degree and chrome vanadium steel retained 
its fine grain up to 1700 deg. fahr. and over, not 
reaching even at 1800 deg. fahr., the grain size of 
other steels. This is in line with the common belief 
that chromium and vanadium retain fineness of grain 


in steel. 
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EXPERIMENT NO. 4 
THE EFFECT OF THE COMPOSITION OF THE STEEL BEING CASE 

CARBONIZED ON THE RATE AND DEPTH OF CARBONIZATION 

34 The object of this experiment was to determine by chemi 
cal analysis the depth of carbonizing effect and carbon content 
of several zones of case carbonizing effect as affected by the 
composition of the steel being case carbonized. 

35 Test bars § in. long and 11% in. round were prepared by 
machining on centers in a lathe and packed in case-carbonizing 
compound No. 1, care being taken to see that all bars were 
evenly spaced. The bars were case carbonized at 1700 deg. fahr. 
for 7 hours. The pot was then removed from the furnace and 


TABLE 5 EFFECT OF COMPOSITION OF STEEL IN CASE COMPOSITION AFTER 
CARBONIZING 





Percentage of Carbon in Cuts of Various 
Depths In 


No Material 
0 to 0.005 to 0.010 to 0.015 to'0.020 to 0.025 to 
0.005 0.010 0.015 0.020 0.025 0.030 
1 No. 1 0.10°% C Bessemer | 0.90 0.63 0.32 0.16 0.13 0.11 
2 No. 3 0.20% C O.H 0.95 0.78 0.47 0.27 0.20 0.20 
3 No. 6 0.15% C E. F. Ni 0.90 0.65 0.44 0.28 0.19 0.15 
4 N 9 0.30% C E. F. N 0.95 0.75 0.55 0.34 0.30 0.30 
5 No. 10 0.20% C Cr Va 1.22 0.78 0.49 9.30 0.20 0.20 


allowed to become cold, when it was unpacked and the bars 
removed and cleaned. The bars were set up in a lathe and cuts 
0.005 in. deep taken. The sample thus obtained was analyzed 
by combustion and in duplicate for carbon, and the results will 
be found in Table 5. The information obtained from this ex- 
periment indicates that: 

a The higher the carbon content of the steel case car 
bonized, the higher will be the maximum carbon con 
tent of case when case carbonizing is performed at 
a given temperature for a given time. 

/ The original carbon content does not affect the depth 
of case under the conditions of this experiment. 

ce The nickel and carbon steels behave similarly in regard 
to carbon maximum. 
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¢@ Chrome vanadium steel takes a higher carbon maxi 
mum than nickel steel and carbon steel under the 
same case-carbonizing conditions. 


EXPERIMENT NO. 5 
EFFICIENCY OF CASE-CARBONIZING MATERIALS 


36 This experiment was undertaken to determine the com 
mercial efficiency of case-carbonizing materials and to show the 
elements which affect their value commercially. 

37 Fourteen case-carbonizing materials were selected, repre 
senting the most prominent compounds used in this country. 
Fifty-pound samples were obtained on the open market from 
the several manufacturers, with prices, general description, ete. 
As soon as received average samples of about 1 pint each were 
taken, put in stoppered bottles, and sent to the chemical labora- 
tory for analysis and specific gravity determination. These 
compounds are designated as Nos. 1, 2, 3, ete., in Table 4. 
The bars used in making up the test pieces (Table 1) were 
selected by chemical analysis and were all of 0.20 per cent carbon. 

38 The test pieces were of three different types: 

a Solid cylinders 6 in. long by 1.344 in. in diameter. 
These were cut to length and turned from 1% in. 
diameter hot rolled and annealed bars; set up on 
centers in lathe and rough turned true and straight 
and close to finish size; finished absolutely straight 
and to size by grinding on centers. This left the bars 
entirely bright and with an almost polished surface 
ready for carbonizing. 

4 Hollow cylinders 6 in. by 114 in. outside diameter 
by 4 in. thick wall. These were also made from 
13¢ in. diameter, hot rolled and annealed bars, turned 
to size and bored; not ground. 

¢ Solid rod 4% in. in diameter by 6 in. long. Samples 
were cut to size from 1% in. in diameter (cold drawn) 
bars and sand-blasted, and all test pieces properly 
numbered for identification. Carbonizing pots used 
were new and of cast iron, rectangular in shape, in- 
side dimensions 10 in. by 614 in. deep, with \% in. 


thick wall. They were supported on legs 34 in. off 
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furnace floor and prevented from touching each other 

in furnace by a boss 11% in. long on each end (Fig. 1). 

39 Packing the pots was done as carefully and as nearly 

uniform in each case as possible. Three test pieces, one of each 
type, were used in each pot and were spaced as indicated. 

10 A laver of carbonizer about 1% in. thick was put in 

first and tamped down, then the lowest bar with more carbon 

izer, etc., tamping in snugly throughout, and so on until the pot 


TABLE 6 PHYSICAL AND PRICE DATA ON CARBONIZING MATERIALS 


Carbonizing Ww chit « Approximate Weight of \ n ( 
Materia ire Specihe ( it 1 Tor | 
N ( ivi Lb ( | ( I 
} 0 954 a $1 S4 
( 0.774 ik] 4 
13s 0 430 7 | yf 
; tis ) 87 is 
t U2 s 
‘ 2s 0 604 » 
254 0 ne) } 
248 0. 52 4 
2 ) 26 2 
4 i) 70 ws $1 & 
1S i) ; ) 
o> () 60s is 
mn ft 
was full. The cast-iron covers were luted on with clay, small 


* tell-tales ~ inserted in one end, and pots put into the furnace. 

}] The original welght of test pieces ana carbonizing lie 
terial used in each pot were obtained before each run. 

12) The American Gas Furnace Company's gas-fired © ull 
furnace Ne. + was used in case ecarbonizing. It was found 
pe ssible to run six pots ata heat, equally spaced in muffle, not 
touching each other or the sides of furnace. Furnace-working 
temperatures were obtained by regular Le Chatelier type thermo 
couple, the hot end of which projected down between the pot- 
in the middle of the muffle. Kach of the six pots used in a 
run contained a different kind of carbonizing agent. Three 
consecutive runs were made on each kind. the material from 


the preceding run heing used in each case except, of course, the 
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first run, which was on new raw material. New test pieces were 
used for each run of each kind of carbonizer. 

43 In conducting the carbonizing runs, the furnace working 
conditions were maintained as nearly uniform in each as possible. 
Pots were arranged in the muffle in the afternoon ready for 
7 a.m. the furnace was lighted. The tempera- 
ture was worked up at a fairly rapid rate and very close to 9 a.m. 
it had reached 1750 deg. fahr. in all cases. 


starting and at 


This temperature 
Was maintained uniformly throughout the day and up to 6 p.m. 
when the furnace was shut off and furnace and pots were allowed 


to cool slowly over night. Subsequent examination included: 








Lo J a 














a 2 


Fic. 1 DIAGRAM SHOWING LocATION or TEsT PircEes IN CARBONIZING Por 


a ‘Thorough examination of general appearance of pots, 
carbonizing material and test pieces after unpacking: 
weights obtained to show loss of weight of carbon- 
izer, or gain of weight of test pieces, loss of volume 
of carbonizer. The mixtures were carefully saved 
and used without further rejuvenation, in packing 
the pots for the next run. Shrinkage in volume was 
taken care of by using sufficient sand to fill up pots. 
This was done by placing the added sand in the 
bottom of the pot. 


4 ‘Taking of cuts from solid cylinders for analysis. Bars 


after carbonizing, were carefully cleaned of all dirt, 
etc., set up on centers and tested for straightness or 
straightened, if necessary, until they ran absolutely 
true on centers. Then 11 consecutive cuts of 0.005 in. 
each on radius were taken, the length of the bar 
and turnings carefully kept separate and put in en- 
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TABLE 7 ANALYSIS OF CARBONIZING MATERIALS 


















































Number of Material.......... er 2 3 
Price per Ton, Dollars and Cante.. TTTTTTT 62 55 52 
Approximate Analysis, Per Cent 
Muisture.......... TVTTTTIT TTT TT TY 5.65 5.57 6.50 
EE NN 54 040-0004040080505 31.17 | 33.73 | 32.90 
Fixed Carbon.......... Acakneekian 0.15 1.00 0.05 
re cheeewene eeecoeeceaseoess 63.03 | 59.70 | 60.55 
100.00 |100.00 |100.00 
Ash Analysis, Per Cent............. os 
Calcium Oxide....... soca taki | 34.31 | 32.27 
Phosphorus Pentoxide.......... .eee+] 29.00 | 27.28] ¥Y 
Aluminum Oxide............ ace ee eee } 
ere Len ee sae 
eee rs la at ‘ (PPE Fee | ¢ 
SN a an sak de ehackaenes parer a 
Sulphur Trioxide.......... eee prer | g 
Sodium Oxide........... Gusweneuene Ce) ae | 
te | | 
i Tiss ci ekbecaeceeete 
Barium Oxide.......... oe sesceseses oe ones 
100.28 | 99.85 | 
Solid Matter and Carbon Dioxide, in the) 
Carbonizer | 
Total Combustible Carbon...... | 12.51 | 14.07 | 15 86 
Carbon Dioxide as Carbonates | 3.51 2.95 3 
| m 
CO oan ae 0.10 “3 
I, v ccncccs cetaceans |} 12.66 | 11.91 3 
Sulphur as Sulphide............ . 
Hydro-Carbon Oils. 
(soluble in gasoline) 
_ Approximate Specific Gravity Te | 0.954) 0.774) 0.930 





4 5 
53.60 
5.90 7.03 
33.14 | 30.87 
1.20 | 0.60 
59.76 | 61 50 
100.00 | 100.00 
33.49 
3 28.30 
Z 
3 
o 
} 7. 
ee j-—- #+3£# 8 #* 
° 
a 
_ 100.29 
| 14.88 | 13.50 
| not de- j 3.43 
termined! 
= de- 
ter mined 


0.88 0.92 
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velopes for subsequent determinations of carbon, phos 
phorus and sulphur. 
Breaking of carbonized tube for general appearance 
and action of carbonizer in tubes, ete. 

d Breaking of 14 in. round rod (some after heat treat- 
ment) for general appearance, depth of case, and 
microscopic examination. 

14 In Table 6 are listed data concerning the 14 carbonizing 
materials and in Table 7 are given the analyses. In Figs. 2 to 15 
are shown graphically the carbon contents of the carbonized 
sections of the test bars at successive depths, as explained in 
Par. 438 4. The captions of these diagrams give also the phos- 
phorous and sulphur contents in each case at depths of 0.005 in. 
and 0.06 in. below the surface of the test bars. 

{5 In Appendix No. 3 is a detailed description of the results 
of the microscopic examination of the several bars and in 
Table 8 is summarized the measurements in millimeters, de- 
termined by the microscopic examination, of the zone of excess 
cementite, the eutectic zone, the gradation zone and the depth 
of carbon penetration. 

{6 In Table 9 are summarized physical and price data on 
the carbonizing materials in relation to the carbon penetration 
of the test bars. 

{7 The results of the experiment on the efficiency of case 
carbonizing materials may be summarized as follows: 

« The volume per ton of case-carbonizing materials 
varies. As these materials are used by volume, not 
by weight, this volume per ton must be considered 
in the economic purchase of this grade of material. 

/ All the compounds show shrinkage of volume and in 
ost instances a loss of potency with continued ser 
vice. This point is of greatest commercial interest 
since, if steel of variable carbon content is produced 
in the case-hardening process the manufacturer can- 
not hope for uniform results. 

« With the compounds on the market, any desired maxi- 
mum carbon content in the case can be obtained with 
a given temperature simply by varying the com 
pounds used. 

d When parts are produced which require grinding after 
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TION TO CARBON PENETRATION 
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Carbon in Test Bars, Per Cent 


Relative C 


Yielded 
Depth of 0.025 In. 


Tests per 
Unit Volume 


3d lst 2d 3d 

0.81 0.87 0.80 1.67 
0.83 0.91 0.76 1.67 
0.83 , 

0.85 0.388 0.81 1.69 
0.88 0.85 0.80 1.65 
0.72 ‘ 

0.91 | 0.88 | 0.80 | 0.73 | 2.41 
0.94 0.85 0.88 | 0.93 2.56 
1.05 0.95 0. 90 0.90 2.90 
0.43 
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0.59 | 

0.74 | 0.78 0.78 1.56 
1.17 | 1.06 1.13 1.13 3.32 


CONDUCTIVITY OF CARBONIZING 
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Price |Weight 
‘ee’ | Heat to 


per per 


Ton (|Cu. Ft 1200° F., 
} Min 
a - _ 

New case-carbonizing compound No. 8 $60 28 52 
| Old case-carbonizing compound No. 8 $60 28 34 
| New case-carbonizing compound No. 1 | $57 52 145 
| Old case-carbonizing compound No. 1 $57 52 99 

New case-carbonizing compound No. 14 $90 35 96 

Old case-carbonizing compound No. 14 $90 35 110 
| New case-carbonizing compound No. 17 $40 51 114 

Old case-carbonizing compound No. 17 $40 51 76 

Case-carbonizing compound No. 15 $80 45 112 
| Case-carbonizing compound No. 11 $40 143 
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treatment, a compound should be selected which gives 
a high maximum carbon content. 

e When parts are produced which require resistance 
to shock after heat treatment, a compound should be 
selected which gives a carbon maximum sufficient for 
the hardness desired and not in excess of this amount, 
or brittleness will result. 

f The ideal case-hardening compound, as indicated by the 
experiment, would possess the following character 
istics: (1) large volume per ton: (2) small shrinkage 
per run; (3) high resistivity to change of shape or 
powdering: (4) cleanliness and freedom from dust: 
(5) uniform case-carbonizing power at all runs; (6) 
capability of being used an innumerable number of 
times. 

18 These specifications may seem impossible for any com- 
pound. There is now on the market, however, a material which 
can be used over and over again without loss of carbonizing 
power, by the addition of new material, which fulfils the condi- 
tions mentioned. 


EXPERIMENT NO. 6 


EXPERIMENT OF THE THERMAL CONDUCTIVITY OF CARBON 
IZING MATERIALS 


49 The object of this experiment was to determine the rela 
tive rapidity with which different carbonizing materials would 
heat up. This factor is of great practical importance in deter- 
mining the length of time required for the carbonizing opera- 
tion, inasmuch as previous experiments have shown that, 
using standard round carbonizing pot 9 in. in diameter and 
15 in. high and carbonizing material No. 1, more than two- 
thirds of the total time needed to attain a depth of 1-32 in. of 
case under regular carbonizing practice is required in heating 
up the pot and contents to the carbonizing temperature. It 
will readily be seen that a saving in time in bringing the con- 
tents of the pot up to heat will materially decrease the cost 
of carbonizing operation. 

50 The materials used in conducting this experiment were 
case-carbonizing materials Nos. 1, 8, 11, 14, 15 and 16. The 
materials were obtained as samples from the various manufac- 
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turers. In carrying out the experiment the plan was to heat a 
lead bath to a constant temperature and to record the time for 
a thermo-couple in a special pot to come up to some definite 
temperature. The pot was packed with the different carboniz- 
ing mediums. The lead pot was 24 in. long, 15 in. wide, and 
7 in. deep, and was filled with lead to a depth so that when 
the pot containing the carbonizer was immersed in it, the lead 
stood within 14 in. of the top. The temperature of the lead 
pot was recorded by a calibrated Le Chatelier thermo-couple. 
The lead pot was covered by a sheet of steel 14 in. thick, and 
containing holes to accommodate the carbonizer pot and thermo 
couple tube. The pot containing the carbonizer was made of 6 
in. round pipe, 14 in. wall, and 81% in. high. A plug 4 in. thick 
was welded in the bottom. Angle-iron handles were riveted to 
opposite sides by means of which the pot was held down in the 
lead bath. The handles were so located that they held the 
pot immersed to a depth of 51% in. in the lead. The tempera- 
ture of the inside of the pot was recorded by a calibrated Le 
Chatelier thermo-couple so located that the hot junction was 
equidistant from the bottom and sides of the pot. Both thermo- 
couples were connected up to read on the H. H. Franklin Com 
pany’s single pivot galvanometer through a double throw switch. 
The temperature of the cold junction of the couples was recorded. 

51 In packing the pot with the different carbonizing mate- 
rials it was filled up level full, after locating the thermo-couple 
properly, and then tamped in fairly tight. The pot was covered 
with a thin sheet steel cover containing a hole for the thermo- 
couple tube and this cover was luted on the clay. Records were 
taken of the time of putting the packed pot in the lead and 
every five minutes thereafter of the pot and lead temperatures 
until the former reached 1200 deg. fahr. The recorded tempera- 
tures were corrected for cold junction temperature and the cali- 
bration correction and time temperature curves were drawn for 
all the compounds used. 

52 The results of this experiment are summarized in Figs. 
16 and 17, which give the numbers of the compounds upon which 
results are recorded, the time required to heat to 1200 deg. 
with each compound and the rapidity of rise in temperature 
shown by the thermo-couple packed in the different carbonizing 
compounds. 
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CONCLUSIONS 


53 This experiment has served to place the different case 
carbonizing materials in a definite order in regard to their 
‘apidity of heating up to case-carbonizing temperatures. The 
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Fic. 16 THERMAL CoNDUCTIVITY OF CARBONIZING COMPOUNDS 


thermal conductivity of case-carbonizing materials must be care 
fully considered when low cost for this operation is essential 
and when large section pots are used. The lag in pots of large 
section is often sufficient to produce very un-uniform penetra 
tion and thus cause greatest warpage and physical variation. 
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EXPERIMENT NO. 7 
EFFICIENCY OF COPPER PLATING IN PREVENTING CARBON] 
ZATION : GENERAL METHOD 
54 The object of the experiment was to determine the effici 
ency of different thicknesses of copper plate in preventing ab 
sorption of carbon, and to ascertain the condition under which 
a plate could be obtained effectually to prevent carbonization. 
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Fic. 17 THermat Conpuctiviry oF CARBONIZING COMPOUNDS 


55 The stock used in the test pieces was steel No. 3 (0.20 
per cent carbon basic open-hearth steel). The test pieces were 
3% in. long by 0.450 in. in diameter. They were set up on 
centers in a lathe and turned to 0.460 in. They were then ground 
to 0.450 in. and micrometered carefully to 1-10,000 in. All mi 
crometer measurements were made by the same man. 

56 The pieces were then copper plated, all conditions of the 
operation being kept constant except the actual time of plating, 





2030 CASE CARBONIZING 
which was carefully noted in each case. After plating the test 
pieces were micrometered and the thickness of the plate deter 
mined. The pieces were then carbonized under standard condi 
tion to give a depth of case of 1-32 in. Carbonizing furnace 
No. 2 was used and the material was case-carbonizing materia! 





TABLE 11 MEASUREMENT! OF TEST PIECES; DURATION OF PLATING OPERA 
TION; PER CENT CARBON ABSORBED 
No Diameter before ~* ia Bi Saaie . : ( et 
Copper Plating ' 
Ba Ss Op} P P 
l 0.4496 ] 0.4497 0.00005 
2 0.4500 10 0.4501 0.00005 
3 0.4500—0 . 4498 20 0.4501-—0 .4499 0 00005 
4 0.4502 3) 0.4503 0.00005 
5 0.4501 60 0.4504 0.00015 
6 0.4496 2 0.4500 0.0002 
7 0.4500—0 . 4502 3 0.4507-0.4508 0.0003 
8 0.4500 rt 0.4509 0.00045 
9 0.4499 5 0.4512-0.4509 0.00065—0 .0005 
10 0.4500 10 0.4525-0.4516 0.00125—0.0008 
No Diameter after Thickness Metal Per Cent ( er Cent ( 
; Removal of Copper | Removed on Radius Cut No. 1 Cut No. 2 
I 0.450 0.96 y 
2 0.4504-0.450 (? 0.58 0.56 
3 0.4499-—0 4498 0.0002-0. 0001 0.40 0.38 
4 0.450 0.0003 0.46 0.42 
5 0.4498 0.0006 0.20 0.18 
6 0.4492—0 4490 0.0008-—0.001 0.19 0.17 
7 0.4496-—0 .4498 0.0013-0.001 0.18 0.16 
8 0.4493-0 4494 0.0016-0.0015 0.20 ) 18 
9 0. 4494-0 4492 0.0018—0.0016 0.17 16 
10 0 4495-0 4490 0.003 -0.0026 0.17 16 
' All measurements made by one man and as carefully as possible with a 0.0001 in. micrometer 
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~ 


). 


1, one-half new 


and one-half used. 


The pieces were then 


set up in a lathe and the copper plate removed with emery 
cloth, after which they were carefully micrometered again. 


wie _ ; : , 
57 Two cuts were taken on each test plece, each cut being 


0.005 in. on the radius. reducing the diameter 0.010 in. 


The 


turnings obtained were carefully taken and were very fine. Car 
bon determinations by direct combustion were made on each cut. 
58 Direct 


electric 


current 


for 


all] 


plating operations was 














MARCUS T. LOTHROP 2031 


furnished by a 4-pole direct-current dynamo which is belt driven 
by an alternating-current constant speed motor. The rated 
capacity of the dynamo is 360 amperes at 6 volts. 


Voltage across terminals.................. as 
‘Temperature of bath ere n yr sewcescce SOO RR: CORE. 
Operation 
No. Contents oF Batu PURPOSE 
| Gasolene lo remove grease 
2 Sawdust lo dry 
3 Warm potassium hydroxide solution {o remove grease and dirt 
4 Warm water lo wash 
5 Warm sulphuric acid solution lo acid clean 
6 Warm water lo wash 
7 Cold water Additional wash 
8 Cold potassium cyanide solution Cleanser 
9 Cold water To wash 
10 Electric cleaner, warm sodium hydroxide Cleanser to give good 
case-iron anode plating surface 


11 Copper plating bath of copper sulphate and _— Plating bath 
potassium cyanide solution warm 
59 The copper cover to prevent the penetration entirely must 
have a thickness of 0.0005 in. Microscopic inspection before 
and after case carbonizing of copper plated pieces of steel showed 
that the copper coating was not continuous when the thickness 
was less than 0.0005 in. 


GENERAL CONCLUSIONS 


60 ‘This paper may lack interest for the more scientific reader 
on account of the non-technical nature of the notes, and the 
want of timely information on the subject of case carbonizing 
The information herein presented was obtained with the object 
of pointing out: (a) the quantitative effect of the commercial 
irregularities which creep into case-carbonized steel parts: (/) 
the precautions which must be observed if uniformity is desired: 
and (¢) the physical characteristics in case-carbonizing materials 
which must be considered if low cost for this operation is to 
be obtained. 

61 The ideal case-carbonizing compound perhaps has not 
vet been produced; however, compounds which are clean, me 
chanically strong, uniform in case-carbonizing power, and cap 
able of unlimited re-use are being commercially employed in 
case-carbonizing operation. This is substantial progress. 
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APPENDIX NO. 1 


TEMPERATURES AT WHICH TEST PIECES WERE REHEATED OR 
ANNEALED, EXPERIMENT NO. 1 


TABLE 12 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 2 








Load | Deflection | Depth 


Size in lb. | of Center |_ of 

No Heat Treatment in in. |at Rup-| at Rup- | Case 
ture ture in in. | in in 

l Quenched from pot at 1500° into water 0.500 900 0.40 0.04 

2 Reheat 1400°, quench in water 0.500 775 0.30 0.04 

3 | Reheat 1500°, quench in water 0.500 740 0.23 0.04 

4 Reheat 1600°, quench in water 0.500 850 0.24 0.04 

5 teheat 1700°, quench in water 0.500 800 0.24 0.04 

6 teheat 1800°, quench in water . 0.500 815 0.2 0.04 

7 | Reheat 1600°, quench oil, reheat 1400°, quench water) 0.499 750 0.29 0.04 

S teheat 1600°, quench oil, reheat 1500°, quench oil 0.499 1050 0.50 0.04 

9 Reheat 1600°, quench oil, reheat 1500°, quench water) 0.500 | 1000 0.50 0.04 

10 Reheat 1500°, quench water, draw 380° for 20 nim..| 0.501 820 0.24 0.04 
1] Anneal 1400°, reheat 1500°, quench water 0.500 830 0.30 0.04 
12 Anneal 1600°, quench oil, reheat 1500°, quench water 0.499 900 0.37 0.04 


Summary: 1, Best single heat treatment reheat 1600°, quench water; 2, best double heat 
treatment reheat 1600°, quench oil, reheat 1500°, quench oil; 3, best double heat treatment in- 
creases strength 23 per cent and increases toughness 105 per cent; 4, drawing the temper increases 
strength 10 per cent and toughness 3 per cent; 5, annealing increases (wirh single treatment 
strength 12 per cent, toughness 25 per cent; 6, annealing decreases (with double treatment) strength 
10 per cent, toughness 26 per cent. 


2033 





2034 CASE CARBONIZING 











TABLE 13 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 3 





Load | Deflection | Depth 











} Size in lb. | of Center of 
No. Heat Treatment in in. jat Rup-} at Rup- | Case 
ture | ture in in. | in in. 
| 
—_— - men —_|—__—_|—— 
1 Reheat 1500°, quench in water .| 0.500 | 1020 0.61 0.010 
2 Reheat 1500°, quench in water | 0.500 950 | 0.44 0.020 
3 | Reheat 1500°, quench in water.. | 0.500 940 0.29 | 0.025 
4 | Reheat 1500°, quench in water .| 0.500 850 0.31 | 0.030 
5 Reheat 1500°, quench in water | 0.500 800 | 0.30 0.035 
6 Reheat 1500°, quench in water | 0.500 725 0.24 0.04( 
7 Quenched from pot at 1500°, in water 0.501 940 0.30 0.040 
8 Reheat 1400°, quench in water | 0.501 700 0.21 0.040 
9 Reheat 1500°, quench in water 0.500 700 0.22 | 0.04¢ 
10 Reheat 1600°, quench in water 0.500 810 0.24 0.04 
ll Reheat 1700°, quench in water 0.500 810 0.25 0.04( 
12 Reheat 1800°, quench in water 0.500 810 0.24 0.040 
13 Reheat 1600°, quench oil, reheat 1400°, quench water} 0.499 840 0.30 0 04( 
14 Reheat 1600°, quench oil, reheat 1500°, quench oil 0.498 100 0.39 0.04 
15 Reheat 1600°, quench oil, reheat 1500°, quench water| 0.499 970 0.36 0.040 
16 Reheat 1500°, quench water, draw 380° for 20 min 0.500 87( ). 26 0.040 
17 Anneal! 1400°, reheat 1500°, quench water 500 845 0.26 0.040 
18 Anneal 1600°, reheat 1600°, quench oil, reheat 1500°, 
quench water : 0.500 830 ) 26 ) oat 
Summary: 1, Strength and toughness decrease with increasing depth of case: 2, minimum 
strength and toughness with 0.040 in. depth of case; 3, best single heat treatment, reheat 1600 
deg. fahr., quench water; 4, best double heat treatment, reheat 1600 deg. fahr., quench oil, reheat 
1500 deg. fahr., quench oil; 5, double heat treatment increases strength 25 per cent, toughness 
56 per cent; 6, drawing temper at 380 deg. fahr. increases strength 21 per cent, toughness 4 per 
cent; 7, annealing and single treatment increases strength 16.5 per cent, toughness 4 per cent 


8, annealing and double treatment decreases strength 14.5 per cent, toughness 29 per cent 
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TABLE 14 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 4 








Load | Deflection | Depth 

Size in Ib. | of Center of 

No Heat Treatment | in in. |jat Rup-| at Rup- Case 
ture | ture in in. | in in. 


l Reheat 1500°, quench water 0.500 830 0.48 0.010 
2 Reheat 1500°, quench water 0.500 820 0.43 |} 0.015 
3 teheat 1500°, quench water .| 0.500 740 0.35 | 0.020 
t teheat 1500°, quench water ‘ 0.500 745 0.34 0.025 
7) Reheat 1500°, quench water... 0.500 725 0.32 0.030 
6 Reheat 1500°, quench water 0.500 700 0.22 0.040 
7 Quenched from pot at 1500° in water 0.500 810 0.24 0.040 
s Reheat 1400°, quench water.. - 0.500 670 0.22 0.040 
i) Reheat 1500°, quench water 0.500 700 0.22 0.040 
10 Reheat 1600°, quench water .»+| 0.501 850 0.25 0.040 
1] Reheat 1700°, quench water... rere ..| 0.500 830 0.25 0.040 
12 | Reheat 1800°, quench water.............. ‘ | 0 500 810 0.24 0.040 
13. | Reheat 1600°, quench oil, reheat 1400°, quench water| 0.500 840 0.30 0.040 
14 teheat 1600°, quench oil, reheat 1500°, quench water) 0.500 950 0.45 0.040 
15 Reheat 1500°, quench water, draw 380° for 20 min. 0.500 790 0.26 0.040 
16 Reheat 1600°, quench oil, reheat 1500°, quench 
water, draw 380° for 20 min. 0.500 950 0.44 0.040 
17 Anneal 1400°, reheat 1500°, quench water 0.500 | 800 0.26 0.040 


Summary: 1, Strength and toughness decrease with increasing depth of case; 2, minimum 


strength and toughness occur with depth of case of 0.020 in.; 3, best single heat treatment reheat 


1600 deg. fahr., quench water; 4, best double heat treatment reheat 1600 deg. fahr 


, quench oil, 
reheat 1500 deg. fahr., quench water; 5, double heat treatment increases strength 11.8 per cent, 
toughness 80 per cent; 6, drawing increases with single treatment strength 12.9 per cent, toughness 
18.2 per cent; 7, drawing increases with double treatment strength 0 per cent, toughness 0 per 
cent; 8, annealing increases with single treatment strength 14.3 per cent, toughness 18.2 per cent. 
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TABLE 15 TRANSVERSE TESTS OF CASE-C CARBONIZED STE EL NO. 5 








Load | Deflection | Depth 
| Size | in Ib. | of Center of 
No. | Heat Treatment | in in. jat Rup-| at Rup- Case 
ture | ture inin. | in in. 
Nn tt 
l | Reheat 1550°, quench oil 0.508 | 1225 2.66 | 0.014 
2 | Reheat 1550°, quench oil 0.508 | 1220 2.30 | 0.020 
3 | Reheat 1550°, quench oil 0.509 | 1215 1.75 0.025 
4 | Reheat 1550°, quench oil 0.509 | 1360 1.20 | 0.030 
5 | Reheat 1550°, quench oil 0.508 | 1295 | 0.70 0.035 
6 Reheat 1550°, quench oil... 0.509 | 1255 0.46 0.040 
7 Quenched from pot at 1500° into oil ‘ 0.505 1400 0.53 0.040 
s Reheat 1310°, quench oil 0.504 850 0.46 0.040 
9 Reheat 1400°, quench oil 0.504 | 1150 0.46 | 0.040 
10 Reheat 1500°, quench oil 0.504 1250 0.46 0.040 
11 | Reheat 1600°, quench oil 0.504 | 1250 0.45 0.040 
12 Reheat 1700°, quench oil 0.504 | 1280 0.46 0.040 
13 Reheat 1800°, quench oil , 0.504 1250 0.43 0.040 
14 Reheat 1600°, quench oil, reheat 1400°, qucndh oil. 0.504 1210 0.60 0.040 
15 Reheat 1600°, quench oil, re ne at 1400°, quench water} 0.502 1200 0.42 0.040 
16 Reheat 1600°, quench oil, reheat 1500°, quench oil. .| 0.503 1500 0.51 0.040 
17 Reheat 1600°, quench oil, reheat 1500°, quench water| 0.504 1240 0.44 0.040 
18 Reheat 1500°, quench oil, draw 380° for 20 min. | 0.504 1560 0.56 0.040 
19 Reheat 1600°, quench oil, reheat 1400°, draw 380 
for 20 min. 0.504 1320 0.72 0.040 
20 Anneal 1500°, reheat 1500°, quench oil 0.504 1280 0.43 0.040 
21 Reheat 1500°, reheat 1600°, quench oil, reheat | 
1400°, quench oil. 0.505 1200 0.60 0.040 





Summary: 1, Strength and toughness decrease with increase depth of 
strength and toughness occur with depth of case 0.040 in.; 3, best single heat treat 


oil; 5, double heat treatment increases strength 20 per cent, toughness 10.8 per cent; 
increases with single heat treatment strength 24.8 per cent, toughness 10.8 per cent; 


increases with double heat treatment strength 9.1 per cent, toughness 20 per cent; 8 


increases with single heat treatment strength 2.4 per cent, toughness 6.5 per cent; ‘ 
increases with double heat treatment strength 0 per cent, toughness 0 per cent 


> 


case; 2, minimum 


ment reheat 
1500°, quench oil; 4, best double heat treatment reheat 1600°, quench oil, reheat 1500°, quench 

6, drawing 
: 7, drawing 
, annealing 
9, annealing 
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TABLE 16 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 6 


Load | Deflection | Dept! 





Size in Ib of Center ol 
No Heat Treatment in in. |at Rup-| at Rup- Case 
ture ture in in in in 
l Reheat 1500°, quench oil 0.504 2010 2.40 0.010 
2 Reheat 1500°, quench oil 0.504 1675 0.79 0.015 
3 Reheat 1500°, quench oil 0.505 1615 0.69 0.020 
t Reheat 1500°, quench oil 0.505 1455 ). 55 0.030 
) teheat 1500 j 1ench oil 0.505 1390 0.52 0.035 
6 Reheat 1500°, quench oil 0.504 1250 0.43 0.040 
ra Quenched from pot at 1500° into oi 0.504 1350 0.49 0.040 
S Reheat 1300°, quench oil 0.503 SSO 0.32 0.040 
9 teheat 1400°, quench oil 0.503 1230 0 42 ) O40 
10 teheat 1500°, quench oil 0.504 1315 0.4 0.040 
11 Reheat 1600°, quench oil 504 1300 0 45 0.040 
12 Reheat 1700°, quench oil 0.502 1320 0.45 0.040 
13 Reheat 1800 »q nch oil 0.502 1300 0.45 0.040 
14 Reheat 1600°, quench oil, reheat 1300°, quench oil 0.503 1240 0.75 0.040 
15 teheat 1600°, quench oil, reheat 1400°, quench oil 0.505 1260 0.59 0.040 
16 teheat 1600°, quench oil, reheat 1400°, quench water 0.504 1200 0.37 0.040 
7 teheat 1600 quench oil, reheat 1500 quench oil 0.504 1390 0.44 0.040 
18 Reheat 1600°, quench oil, reheat 1500°, quench wate 0.504 1415 0.46 0.040 
19 teheat 1500°, quench oil, draw 380° for 20 min 0.504 1610 153 0.040 

a 8 teheat 1600°, quench oil, reheat 1400 juencl 

draw 380° for 20 min 0.504 1400 ). 65 0.040 
21 Anneal 1500°, quench oil 0 504 1371 0.44 0.040 
22 Anneal 1600°, quench oil, reheat 1400°, quench oil 0.504 1250 0.60 0.040 

Summary: 1, Strength and toughness decreases with increasing depth of case; 2, mini 
strength and toughness occurs with depth of case of 0.040 in.; 3, best single heat treatment reheat 

1500 deg. fahr., quench in oil; 4, best double heat treat nt reheat 1600 r yu } 
oil, reheat 1500 deg. fahr., quench oil; 5, best double heat treatment iner 3 strength 6.1 per 


cent and toughness 0 per cent; 6, drawing increases with single treatment strength 23 per cent and 
toughness 17.8 per cent; 7, drawing increases with double treatment strength 11 per cent and 
toughness 10.1 per cent; 8, annealing increases with single treatment strength 4.1 per cent and 
toughness 0 per cent; 9, annealing increases with double treatment strength 0 per cent and tough 


ness () per cent. 
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TABLE 17 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 7 


Load Deflection | Depth 

Size in lb. | of Center of 

No Heat Treatment in in. |at Rup-| at Rup- Case 
ture ture in in. | in in. 


1 | Reheat 1500°, quench oil... 0.505 1975 2.50 0.010 
2 Reheat 1500°, quench oil... . .| 0.505 1940 | 1.25 0.020 
3 | Reheat 1500°, quench oil | 0.505 | 1760 0.96 | 0.025 
4 Reheat 1500°, quench oil. 0.506 1640 0.70 | 0.030 
5 Reheat 1500°, quench oil 0.504 | 1410 0.53 | 0.035 
6 | Reheat 1500°, quench oil 0.505 | 1275 | 0.44 0.040 
7 | Quench from pot at 1500° into oil 0.504 | 1250 0.42 |} 0.040 
8 | Reheat 1300°, quench oil 0.501 | 1000 | 0.33 | 0.040 
9 | Reheat 1400°, quench oil | 0.500 | 1250 0.40 0.040 
10 | Reheat 1500°, quench oil —_ | 0.502 1280 0.44 0.040 
11 | Reheat 1600°, quench oil 0.502 | 1280 0.44 | 0.040 
12 | Reheat 1700°, quench oil.. 0.499 | 1300 0.45 0.040 
13. | Reheat 1800°, quench oil ..| 0.499 | 1225 0.42 0.040 
14 | Reheat 1600°, quench oil, reheat 1300°, quench oil 0.501 1200 0.60 0.040 
15 | Reheat 1600°, quench oil, reheat 1400°, quench oil 0.500 1320 0.50 } 0.040 
16 Reheat 1600°, quench oil, reheat 1400°, quench water| 0.500 1170 0.37 0.040 
17 | Reheat 1600°, quench oil, reheat 1500°, quench oil..| 0.500 1380 0.41 0.040 
18 | Reheat 1600 » quench oil, reheat 1500°, quench water! 0.500 | 1250 0.40 0.040 
19 Reheat 1500°, quench oil, draw 380° for 20 min 0.503 | 1630 0.53 0.040 
20 Reheat 1600°, quench oil, reheat 1400°, quench oil, } 
draw 380° for 20 min. 0.502 | 1525 0.58 0.040 
21 Anneal 1500°, reheat 1500°, quench oil 0.502 1300 0.40 |} 0.040 
22 Anneal 1500°, reheat 1600°, quench oil, reheat 1400°, 
quench oil 0.502 1300 0.47 0.040 
} 
Summary: 1, Toughness and strength decrease with increasing depth of case; 2, minimum 


strength and toughness occurs with depth of case of 0.040 in.; 3, best single heat treatment reheat 
1450 deg. fahr., quench oil; 4, best double heat treatment reheat 1600 deg. fahr., reheat 1400 
deg. fahr., quench oil; 5, best double heat treatment increases strength 5.6 per cent and toughness 
13.6 per cent; 6, drawing increases with single treatment, strength 27.4 per cent, and toughness 
20.5 per cent; 7, drawing increases with double treatment, strength 15.5 per cent, and toughness 


16 per cent; 8, annealing increases with single treatment, strength 4 per cent, and toughness 0 per 
cent; 9, annealing decreases with double treatment, strength 1.5 per cent, and toughness 6 per 


cent 
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fABLE 18 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 8 





Load | Deflection Depth 
Size | in Ib. | of Center of 
No Heat Treatment in in. jat Rup-| at Rup- Case 
ture | ture in in. | in in 
Pe, Saeed Rant heer 
| 
l Reheat 1550°, quench oil. 0.507 2055 1.14 0.010 
2 Reheat 1550°, quench oil.. .| 0.508 1625 | 0.55 | 0.020 
3 Reheat 1550°, quench oil 0.507 1375 0.43 | 0.040 
4 | Reheat 1550°, quench oil... | 0.507 | 1350 | 0.42 | 0.060 
5 | Reheat 1550°, quench oil 0.506 | 1350 0.42 | 0.070 
6 | Reheat 1550°, quench oil 0.506 | 1350 0.42 0.095 
7 | Quenched from pot at 1500° into oil. 0.506 1350 0.45 0.040 
8 Reheat 1300°, quench oil 0.503 | 800 0.28 0.040 
y Reheat 1400°, quench oil 0.504 1100 0.34 0.040 
10 Reheat 1500°, quench oil 0 503 1250 0.40 0.040 
11 Reheat 1600°, quench oil 0.504 1300 0.43 0.040 
12 Reheat 1700°, quench oil 0.506 1360 0.44 0.040 
13 Reheat 1800°, quench oil sue 0.504 1250 0.41 0.040 
14 Reheat 1550°, quench oil, reheat 1300°, quench oil 0.504 1300 0.48 0.040 
15 Reheat 1550°, quench oil, reheat 1400°, quench oil 0.505 1450 0.50 0.040 
16 Reheat 1550°, quench oil, reheat 1400°, quench water) 0.505 1400 0.39 0.040 
17 Reheat 1550°, quench oil, reheat 1500°, quench oil 0.504 1440 0.49 0.040 
18 teheat 1550°, quench oil, reheat 1500°, quench water, 0.502 1340 0.37 0.040 
19 | Reheat 1550°, quench oil, draw 380° for 20 min. 0.503 1750 0.60 0.040 
20 Reheat 1500°, quench oil, reheat 1400°, quench oil, 
draw 380° for 20 min. vue 0.505 1580 0.53 0.040 
21 Anneal 1500°, reheat 1500°, quench oil 0.504 1370 0.43 0.040 
22 Anneal 1500°, reheat 1550°, quench oil, reheat 1400°, 
quench oil 0.505 1440 0.46 0.040 


UMMARY: l, 














Strength and toughness decrease with increase in depth of case; ‘ 
strength and toughness occur with depth of case 0.040 in 
& is 


, minimum 
: 3, best single treatment reheat 1500°, 





juench oil; 4, best double treatment reheat 1550°, quench oil, reheat 1400°, quench oil; 5, best 
double treatment increases strength 6.9 per cent, toughness 19 per cent; 6, drawing increases with 
best single treatment, strength 29.6 per cent, toughness 43 per cent; 7 


, drawing increases with 
best double treatment 17 per cent 


toughness 23.8 per cent; 8, annealing increases with best single 


4 per cent; 9, annealing decreases with best double treatment, 
per cent, toughness 8 per cent. 


) 


treatment 1.5 per cent, toughness 2 


strength 0.7 
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TABLE 19 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 9 


No. Heat Treatment 


| Reheat 1500°, quench oil 
| Reheat 1500°, quench oil 
| Reheat 1500°, quench oil 
Reheat 1500°, quench oi 
Reheat 1500°, quench oil. 
6 Reheat 1500°, quench oil 
7 Quenched from pot at 1500° into oil 
8 Reheat 1300°, quench oil 
y Reheat 1400°, quench oil 
10 | Reheat 1500°, quench oil 
11 | Reheat 1600°, quench oil 
12 | Reheat 1700°, quench oil 
13. | Reheat 1800°, quench oil 


=—- = 


at &©W we 


14 Reheat 1550°, quench oil, reheat 1300°, quench oil 

15 Reheat 1550°, quench oil, reheat 1400°, quench oil 

16 | Reheat 1550 , quench oil, reheat 1400°, quench water 

17 Reheat 1550°, quench oil, reheat 1500°, quench oil 

18 | Reheat 1550°, quench oil, reheat 1500°, quench water 

19 | Reheat 1550°, quench oil, draw 380° tor 20 min. 

20 Reheat 1560°, quench oil, reheat 1400°, quench oil, 
draw 380° for 20 min. 

21 Anneal 1500°, reheat 1500°, quench oil 

22 Anneal 1500°, reheat 1550°, quench oil, reheat 1400°, 


quench oil 


Summary: 1, The strength and toughness decreases with 
strength and toughness occur with depth of case of 0.02 in.; 


quench oil; 4, best double treatment reheat 1500°, quench oil, reheat 1400 


Load 
Size | in lb. 


in in. jat Rup-| at Rup- 


ture 


0 1595 
0.508 | 1450 
0.509 | 1450 


0.509 1455 


0.508 | 1435 
0.509 1400 
0.504 1700 
0.507 1075 
0.507 1450 
0.507 1450 
0.504 1450 
0.503 1500 
0.503 1500 
0.504 1300 
0.505 1550 
0.506 1170 
0.506 1450 
0.503 1240 


0.506 1950 
0.506 1950 
0.506 1500 
0.506 1500 





| 
| 


Deflection | Depth 


of Center 


of 
Case 


ture in in. | in in. 


0.52 %|0 


0.46 | 0 
0.48 0 
0.45 | 0 
0.47 0 
0.44 0 
0.50 0 
0.44 0 
0.44 0 
0.47 0 
0.48 0 
0.50 0 
0.50 0 
0 47 0 
0.47 0 
0.32 0 
0.46 0 
0.3 0 
0.60 0 
0 62 0 
0. 48 0 
0.48 0 


010 
020 
040 
060 
070 
095 
040 
040 
040 
040 
040 
040 
040 
040 
040 
040 
040 
040 


040 


O40 
40 


040 


increase in depth of case; 2, minimum 


3, best single treatment reheat 1400 


double treatment increases strength 6.9 per cent and toughness 0 per cent 


, quench oil; 5, 


best 


; 6, drawing increases 


with single treatment, strength 34.4 per cent, toughness 27.6 per cent; 7, drawing increases with 
double treatment strength 25.8 per cent, toughness 40.5 per cent; 8, annealing increases with 


single treatment, strength 4.1 per cent, toughness 2.1 per cent 


treatment, strength 3.3 per cent, toughness 0 per cent. 


9, annealing decreases with double 

















MARCUS T. LOTHROP 2041 


TABLE 20 TRANSVERSE TESTS OF CASE-CARBONIZED STEEL NO. 10 





Load | Deflection Depth 


Size in Ib. | of Center | of 
No. Heat Treatment in in. at Rup-| at Rup- Case 
ture | ture in in. | in in. 
| 

a ‘ a 
l Reheat 1700°, quench water 0.505 1700 1.04 0.105 
2 Reheat 1700°, quench water 0.507 1630 0.85 0.020 
3 Reheat 1700°, quench water 0.505 1600 0.72 0.025 
4 Reheat 1700°, quench water 0.508 1550 0.54 0.030 
5 teheat 1700°, quench water 0.507 1410 0.42 0.035 
6 Reheat 1700°, quench water 0.510 1385 0.42 0.040 
7 Quenched from pot at 1700° 0.506 1490 0.49 0.040 
8 Reheat 1400°, quench water 0.506 1150 0.53 0.040 
i) Reheat 1500°, quench water 0.506 1200 0.40 0.040 
10 Reheat 1600°, quench water 0.506 1400 0.40 0.040 
11 Reheat 1700°, quench water ... 0.506 1400 0.42 0.040 
2 | Reheat 1800°, quench water 0.506 | 1390 0.41 0.040 
13 Reheat 1700°, quench oil, reheat 1400°, quench water 0.504 1300 1.60 0.040 
14 Reheat 1700°, quench oil, reheat 1500°, quench water 0.503 1240 0.38 0.040 
15 Reheat 1700°, quench oil, reheat 1600°, quench oil 0.502 1550 0.67 0.040 
16 Reheat 1700°, quench oil, reheat 1600 , quench water 0.504 1500 0.44 0.040 
17 Reheat 1700°, quench oil, reheat 1700°, quench oil 0.504 1500 0.49 0.040 
18 Reheat 1700°, quench oil, reheat 1700°, quench water 0.503 1450 0.48 0.040 
19 Reheat 1700°, quench water, draw at 380° for 20 min. 0.504 1600 0.50 0.040 

20 Reheat 1700°, quench oil, reheat 1600°, quench 

water, draw 380° for 20 min 0.504 1750 0.50 0.040 
21 Anneal 1550°, reheat 1700°, quench water 0.504 1440 0.43 0.040 


Summary: 1, Strength and toughness decrease with increase in depth of case; 2, minimum 
strength and toughness occur with depth of case of 0.035 per cent; 3, best single heat treatment 
reheat 1600 deg. fahr. to 1700 deg. fahr., quench water; 4, best double heat treatment reheat 1700 
deg. fahr., quench oil, reheat 1600 deg. fahr., quench oil; 5, best double heat treatment increases 
strength 10.7 per cent, toughness 92.5 per cent; 6, drawing increases with single treatment, 
strength 14.3 per cent, toughness 25 per cent; 7, drawing increases with double treatment, strength 
16.7 per cent, toughness 13.6 per cent; 8, annealing incresaes with single treatment, strength 2.8 
per cent, toughness 7 per cent 
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No. 


CASE . CARBONIZING 


OIL-HARDENED 


PABLE 21 TRANSVERSE TESTS ON 
STEEL No. 11 
Load 
Siz in lb 
Heat Treatment in in. |at Rup- 
t ire 
Heated 1700°, quench in oil, drawn 
212° for 20 min. 508 2000 
Heated 1700°, quench in oil, drawn 
400° for 20 min. US 3025 
Heated 1700°, quench in oil, drawn 
600° for 20 min. 508 2375 
STEEL No. 12 
Heated 1500°, quenched in oil, drawn 
212° for 20 min. 508 1900 
Heated 1500 , quenched in oil drawn 
400 ° for 20 min 508 2825 
Heated 1500°, quenched in oil, drawn 
600° for 20 min 50S 2470 


Defiect 
of Center Hard- 
t R Ip 33 
ture nu 
07 7 
) 542 
2.50 50S 
0 60 562 
1.50 15 


STEELS 


Did n 


——| 


reas 




















rABLE 22 
BAR 
BAR 


Time 


em O&O & & W to 
QW 
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MARCUS T. LOTHROP 


APPENDIX NO, 2 
TEMPERATURE RECORDS FOR EXPERIMENT NO. 3 


TEMPERATURE RECORD RUN NO. 1, 
CARBON OPEN HEARTH 
“A"" VANADIUM 


291-2 (0.20% 
20% 


353-2 (0 


Cold June 


| 90 


106 
110 
106 
104 
LOS 
112 
114 
118 
112 
116 


tion 


Temperature 


I urnace 


100 

530 

S80 
1035 
1240 
1400 
1335 
1320 
1220 
1160 
1225 
1320 
1355 
1360 
1280 
1285 
1255 
1290 
1300 
1255 
1225 


95 
as0 


1345 
1340 
1260 
1200 
1200 


} 1250 


Deg. Fahr 


atmos 


i 
l 
l 
1350 
l 
l 
] 


1335 
1315 
1290 
1310 
1360 
1360 
1330 
L300 


270 


1300 DEG 
BAR 726 


Pot Corre¢ 


175 
S55 
1185 
L330 

1280 
1240 
1260 
1310 


L310 


FAHR. 
2 (0.20% 


MATERIAL: 


NICKEL 


Remarks 


Furnace started 


Pot pulled 
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TABLE 23 TEMPERATURE RECORD RUN NO. 2, 1400 DEG. FAHR. 








Temperature, Deg. Fahr. 








Time 
Cold Junction Furnace Pot 
8.55 95 400 
9.05 98 500 
9.15 95 840 
9.30 100 1040 
9.45 103 1190 
10.00 105 1325 715 
10.15 105 1445 1150 
10.30 110 1440 1330 
10.45 110 1460 1440 
11.00 112 1400 1460 
11.15 116 1360 1440 
11.30 119 1335 1415 
11.45 114 1385 1410 
12.00 25 1435 1440 
12.15 123 1420 1465 
12.30 120 1400 1460 
12.45 120 1380 1420 
1.00 120 1415 1415 
1.15 125 1345 1400 
1.30 124 1355 1400 
1.45 130 1435 1425 
2.00 130 1440 1450 
2.15 125 1405 1445 
2.30 126 1375 
2.45 1320 
3.00 128 1300 1310 
3.15 132 1410 1325 
3.30 125 1475 1400 
3.45 120 1460 1430 
4.00 125 1420 1425 
4.15 125 1375 1405 


Pot Corrected 


700 
1135 
1315 
1425 
1440 
1420 
1395 
1390 
1415 
1440 
1435 
1400 
1395 
1375 
1375 
1400 
1425 
1420 


1285 
1290 
1375 
1405 
1400 
1380 


Remarks 


Furnace started 


Begin to count t 
No 4 couple off 
Pot pulled 
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TABLE 24 TEMPERATURE RECORD RUN NO. 3, 1500 DEG. FAHR. MATERIAL 
BAR 292-2 (0.20% CARBON OPEN HEARTH BAR 728-2 (0.20% NICKEL); 
BAR 354-2 (0 277, “A” VANADIUM 








Temperature, Deg. Fahr 





lime Remarke 
| Cold Junction Furnace Pot Pot Corrected 
8.40 150 Furnace started 
9.00 YS 650 
9 15 OS 910 
9.30 10] 1090 
9.45 101 1230 4190 475 
10.00 103 1345 910 895 
10.15 106 1440 1190 L175 
10.30 110 1535 1385 1370 
10.45 111 1540 920 1505 
11.00 L112 1540 L570 1550 
11.15 120 1500 1535 1515 
11.30 121] 1465 1565 1540 
11.45 118 1460 1525 1505 
12.00 116 1455 1545 1520 
12.15 120 1400 1520 1500 
12.30 120 1360 1280 (? 260 
2.45 120 1420 1400 1380 
1 00 120 1470 1420 1400 
15 120 1455 1555 1530 
1.30 126 1370 1530 1505 
1.45 121 1360 1475 1450 
2.00 128 1410 1460 1435 
2.15 132 1480 1525 1495 
2.30 125 14580 1580 1565 
2.45 124 1425 1545 1520 
$00 12s 1380 1510 1485 
130 1365 1 5M 147 
3.30 128 1420 1475 1451 
$.45 122 1500 1520 1496 
4 00 120 1390 L570 1555 


4.15 127 1320 1500 1475 Pot 
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TABLE 25 
BAR 293-1 
BAR_ 


TEMPERATURE RECORD RUN NO. 4, 1600 DEG. FAHR 
CARBON OPEN HEARTH); 
“A” VANADIUM) 


(0.20% 
355-1 (0.20% 


CASE CARBONIZING 


BAR 732-1 





Temperature, Deg. Fabr. 





Time 
| Cold Junction 
10.00 
10.30 
10.45 
11.00 
11.15 80 
11.30 85 
11.45 86 
12.00 8S 
12.15 | 
12.30 
12.45 
1.00 102 
1.15 99 
1.30 101 
1.45 | 95 
2.00 84 
2.15 102 
2.30 100 
2.45 90 
; OO 74 
3.15 92 
3.30 90 
3.45 105 
$00 92 
$1: 
$. 30 96 
4.45 98 
An | 98 


MATERIAL 
(0.20% 


NICKEL); 





i 


Pot Corrected 


Furnace Pot 

1000 

1210 

1460 110 RO5 
1565 1235 1210 
1655 1465 1445 
1655 1600 L580 
1515 1545 1520 
1565 1565 1540 
153¢ 1550 152 
1550 1560 14 
1625 1600 1580 
1650 1635 161 
1640 1655 162 
L580 1655 1625 
L585 1640 167 
1560 1600 158 
1555 1500 17 
1540 1565 4 
62 1600 ys 
16 1650 2 
] 1640 16 
1530 1595 1575 


Remarks 
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TABLE 26 TEMPERATURE RECORD RUN NO. 5, 1700 DEG. FAHR. MATERIAL: 
BAR 293-2 (0.20% CARBON OPEN HEARTH); BAR 732-2 (0.20% NICKEL); 
BAR 355-2 (0.20% “A” VANADIUM) 











Temperature, Deg. Fahr. 




















rime | Remarks 
Cold Junction | Furnace Pot Pot Corrected 
: a i aseeta ae 

8.45 | , Furnace started 
9.00 | san i 

9.15 | 1100 se 

9.30 | 1300 aA 

9.45 | 74 | 1405 500 980 
10.00 | 79 1570 980 955 
10.15 | 76 1700 1375 1330 
10.30 | 78 1740 1565 1540 
10.45 90 | 1600 1635 1610 
11.00 | 88 1590 1610 1590 
11.15 | 88 | 1585 1600 1580 
11.30 | 92 1695 1630 1605 
11.45 | 102 1800 1740 1725 
12.00 100 | 1740 1750 1735 
2.15 | 108 | 1700 1740 1725 
12.30 
12.45 | | | 

1.00 — — 

1.15 91 | 1650 1665 1650 

1.30 85 1650 1675 1660 

1.45 90 1715 1715 1700 

2.00 91 1685 1720 1705 

2.15 91 1660 1685 1670 

2.30 110 1665 1680 1665 

2.45 90 1665 1685 1670 

3.00 90 1665 1685 1670 

3.15 88 | 1675 1700 1685 

3.30 104 1675 1680 1665 

3.45 103 1675 1690 1675 

4.00 1685 1700 1685 

4.15 100 1695 1705 1690 

4.30 98 1695 1705 1690 

4.45 90 1700 1715 1700 Pot pulled 


' 


a ——- — —— ——— ——————S—EEE 
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TABLE 27 
BAR 


CASE 


CARBONIZING 


TEMPERATURE RECORD RUN NO. 26, 1800 DEG. FAHR. MATERIAL 


284-1 (0.20% 


BAR 455-1 (0.20% 


CARBON OPEN HEARTH); 





“A” VANADIUM) 





rime 


10 
10 
10 


10.4! 


anh » >» b 


00 


Cold Junction 


LOS 
112 
104 
106 
106 

96 


113 
115 
105 
111 
115 
102 
105 
112 
101 
116 


Temperature, Deg. Fahr. 


Furnace 


1220 


1380 


1620 
1760 
1805 


1810 


1865 
1745 
1760 
L805 
1815 


1780 


1775 
1780 
1780 
1780 
1785 
1785 
1780 
1775 
1770 


1765 


Pot 


1215 
1500 
1710 
1780 


1870 
1835 
1780 
1810 
1825 


1820 


1800 
1800 
1805 
1800 
1800 
1805 
1800 
1800 
1795 


1786 


BAR 469 


1 (0.20% NICKEL); 


Remarks 


Pot Corrected | 


1200 
1475 
1695 
1780 


1LS60 
1825 
1770 
LSOO 
1815 
1810 


1790 
1790 
1795 
1790 
1790 
1795 
1790 


1790 


1775 
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Fig. 18 Open HEARTH STEEL, 0.20°, Car 
BON, Case CARBONIZED AT 1700 Dec 
Faunr. Suows Entire ZONE AFFECTED 
BY CasE-CARBONIZING OPERATION; 50 Dra 
METERS 
In comparison with Figs. 28 and 29 note: (a 

relatively small carbon penetration; (/) mass 


of cementite needles in outer zone 
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Fic. 19 Open Heartu STEEL, 0.206% Cark- 


BON, CASE CARBONIZED AT 1300 Dea. FAuHR 


SHows FERRITE BAND PENETRATING CARBON- 


IZED ZONE; 50 DIAMETERS 
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Fig. 23 Open Hearts STEEL, 0.20° CAR- fyg 24 Open Heartru Sreen, 0.206% Car- Fig. 25 Nicket Sreer, 0.206, Carson, 


pon, Case Carponizep At 1300 Dea. BON, Case CaRrBONIZED At 1300 DEG Case CarBonizep at 1700 Dea. Faure. 
Faur. Nirripes at InNeR EpGe OF Faur. Nirripes iN Ferrire BANDS SHOWN GENERAL Srructure or Core; 300 Dia- 
YRADATION ZONE; 300 DIAMETERS in Fig. 19: 300 DIAMETERS Evens 


Nitrides are black lines seen in white fer- 
rite bands; heavy black mass and black 
spots are pearlite, details of which could not 
be shown on account of over printing neces- 


sary to bring out nitrides 
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NICKEL STEEL, 0. 





ic. 27 CHroMeE VAaNapiuM STEEL, 0.20°; 


CARBONIZED aT 1700 


ABOUT IN MIDDLE oF ZONE 
300 DIAMETERS 


CARBON, CASE CARBONIZED aT 1700 Dea. 


FauR. STRUCTURE OF METAL IN CoRE 
300 DIAMETERS 
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Fig. 28 NICKEL STEEL, 0.20% Carson, CAsE Fig. 29 CHROME VANADIUM STEEL, 0.20% 


CARBONIZED AaT1700 Dec. Fanr. View CarBpon, Case CarBONIzED AT 1700 Dec. Fic. 30 CHrome VANADIUM STEEL, 0.20° Car- 
sHoWS DEEPER PENETRATION OF CARBON IN Faur. Deep PENETRATION OF CARBON AND BON, CASE CARBONIZED AT 1700 Dea. Faur 
CoMPARISON WiTH Fic. 18; 50 DIAMETERS No NEEDLES OF CEMENTITE IN OUTER ZONI VIEW oF ZONE or Excess CEMENTITE SHOW- 
iN ContTRAsT TO Fics. 18 AND 28; 50 Dt1a- ING TENDENCY OF CEMENTITE TO DISTRIBUTE 
METERS ITSELF IN BOUNDARIES OF PEARLITE; 300 


DIAMETERS 
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MICROSCOPIC INVESTIGATION OF OPEN-HEARTH STEELS 


TEST PIECE CASE CARBONIZED AT 1300 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 60 SECONDS 

63 Magnification 100 Diameters. On the outside of this specimen is 
a zone of pearlite with excess cementite or ferrite in lines too fine for 
needle test about 0.0075 mm. thick. Inside this is a zone of beautiful 
lamellar pearlite, about 0.090 mm. thick, of eutectic composition. Further 
in there is a zone of gradation of carbon content about 0.03375 mm. 
thick, inside of which is the normal low carbon interior, the pearlite 
appearing in fine particles surrounded by ferrite. ‘Total penetration of 
carbon is 0.1350 mm. Just inside the gradation zone and intermingled 
with it, there is scattered a large number of thin brown needles, varying 
in size from barely discernible specks to needles about 0.009 mm. long. 
Mr. K. W. Zimmerschied calls these needles nitrides, since he obtained 
similar ones by quenching some steel in ammonia. Penetrating the car 
bonized zone in many places around the circumference are bands of ferrite 
at various angles from O to 90 with the radius containing almost no 
pearlite, but a thick sprinkling of very minute specks and lines which may 
be nitrides. 

64 Magnification 400 Diameters. Under this power the ferrite bands, 
containing nitrides, appear at intervals all the way around the circumfer 
ence, more numerous in some parts than in others. These nitrides are 
more resolved at this power and hence more readily seen, but beyond this 


increased distinctness, the specimen appears as described above, 


TEST PIECE CASE CARBONIZED AT 1400 DIG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 45 SECONDS 


65 Magnification 100 Diameters. In this specimen the depth of pene 
tration of the carbon seems to be fairly uniform, averaging 0.420 mm. 
thick. On the outside there is a zone of irregular thickness, containing 
pearlite with fine lines of excess cementite. The average thickness of this 
zone is 0.060 mm. Inside the zone of excess cementite comes one of 
eutectic, about 0.150 mm. thick, followed by a gradation zone 0.225 mm. 
thick, in which the pearlite exists as large islands surrounded by fine 
lines of ferrite, growing more numerous toward the interior, until the 
normal core structure of small islands of pearlite surrounded by ferrite is 
obtained. The pearlite in the core has gathered into larger islands than 
in the specimen treated at 1800 deg. fahr. The nitride needles are present 
inside the eutectic zone, but are not so numerous as in the last specimen. 
The same is true of the bands of pure ferrite containing nitride needles 
which penetrate the carbonized zone. 

66 Magnification 400 Diameters. At this magnification the pearlite 
throughout the entire carbonized zone is resolved into a beautifully lamel- 
lar structure. As before, we have an outer zone of pearlite with excess 
cementite, showing in places around the circumference small spots of 
pure cementite on the outer rim. The average thickness of this zone 
js 0.090 mm. The eutectic zone inside the zone of excess cementite is 








© 
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approximately 0.120 mm. thick. The gradation zone is V.ISTS mm. thi 


d 


giving a total penetration of carbon of 0.3975 mm. 


PEST PIECE CASE CARBONIZED ) DEG. FAHR., ETCHED IN 5 PER 
CENT PLORI CID FOR 30 SECONDS 

G7 Magnification 100 Diamete Lnder this magnification the effect 
of carbonizing is noticed in a deeper zone of eutectic, but pot in a much 
greater excess ol cementite | he outer portions of the carbonized zone 
than was observed in the speci eated at 1400 deg. fahr. On the 
extreme outer edge of the specimel! e see a thin black rim about 0.023 
mm, thick, of unresolvable material. Inside this rim we see progressivel) 
a zone OF peariite With excess cemen e, Showing slight crystalilne oul 
lines in places, ubout U.1275 mm. thik Next comes the eutectic zone 
¥.240 lnm. thick, giving a total penetration of carbon of 0.390 mm his 
vrudation zone varied fron arge is ds of pearlite surrounded by lines 
of ferrite, to smaller islands of pe ite irrounded by masses of ferrite. 
fhe pearlite on the interior seem: » be In larger areas than in the last 
section surrounded by ferrite. \O bands of ferrite, such as supposedly 
contained nitrides in the last spe eus are visible here Neither are 
any nitrides visible inside the eutectic zone 

GS Magnification 400 Diamete At this magnification the pearlite 
in the carbonized zone is res e int i bea ul lamellar structure, 
While that in the core is most): esolvable in islands surrounded by 
ferrite, though some of it ppears fa amellal rhe outer zone of 
peariite With excess cementite S ( ) tin LHICK, Inside this was 
a zone of eutectic U.150 1 hh a gradation zone 0.420 mm 
thick, giving a te Cul pene of O420 lnm. Along the inner 
part ol the gradation zone, e ce e acl a needle or two as we follow 
the zone around Which might eal cit ut beyond these ew soiltary 
needles no traces Such ; the nad ul ng into the Case, are Visibie, 


PEST PIECE CASE CARBONIZED A’ UU KG. FAHR., ETCHED IN PER 


CENT PICRI FOR SECONDS 
69 Magnification 100 Diameters. 1 carbonizing at this temperature 
appears to have increased the depth of the carbonized zone, but not to 
have formed a zone of much greater percentage excess cementite than was 
obtained at the last temperature lhe thickness of the outer zone of 


pearlite and excess cementite varies arou d the circumf 


ference, but aver 
ages 0.0975 mm. Inside this zone we find a zone of eutectic averaging 
0.345 mm. thick, and a zone of gradation averaging 0.300 mm., giving a 
total penetration of carbon of 0.7498 mm. 


70 Magnification 400 Diameters he pearlite is distinctly lamellar 
at this magnification, both in the carbonized zone, and in smaller lamina 
tions in the interior. The zone of excess cementite varies in thickness, 
but averages 0.135 mm Inside this zone comes one of eutectic approxi- 
mately 0.210 mm. thick, very irregular in depth, and then a gradation 


zone averaging 0.450 mm., giving a total] penetration of carbon of 0.795 mm 
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TEST PIECE CASE CARBONIZED AT 1700 DEG 
CENT PICRIC ACID FOR 20 SI 


71 Magnification 100 Diamet I 
penetration of carbon than in the last speci 
excess cementite. The zone of pearlite é 


irregular in depth, but averaged 0.390 

long cementite needles within the 

but all of them in straight lin Ins 
eutectic approximately 0.300 mm. thi é 


1.0725 mm., giving a total carbon pene 


72 Magnification 400 Diameters \ 
pears in large laminations in the carbonized 
tions in the interior The oute 


cementite, IS approximately U.c2 
eutectic zone, approximately U.33s 
tion zone V.60 mim. thick. ‘The 


tite contains a large number of cel 


These needles are all straight ‘ t pe e 


of them being about 0.135 un y ‘ 
wide Both the excess cementite and 


zones follow more or less the irregu 


TEST PIECE CASE CARBONIZED 


CENT PICRIC At 


73 Vagnification 100 Diamet 


in the outer zone does not apr 


boundaries as it did in the preced 

areas along the outer portion « e Zou 
zone is about 0.1950 mm. Inside 

averaging approximately 0.585 mm., fo ve 


ing 0.975 mm., giving a total peneti 
before, the ferrite in the gradation zone apy 
of crystals. 

74 Magnification 400 Diameter In thi 
fully lamellar in the carbonized 
extent in the _ interior. On cecou 
in the depth of penetratiol t exc 
zone, it is difficult at this magnil 
The quantity of cementite needles within the pe 


The following figures are approximate For the 


the depth is 0.293 mm. The depth of the e 
that of the gradation zone 0.90 mm., giving a t 
of 1.64 mm. 


ota 


HED 


4 159 
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MICROSCOPIC INVESTIGATION OF CASE-CARBONIZED NICKEL 
STEELS 
TEST PIECE CASE CARBONIZED AT 13800 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 40 SECONDS 

75 Magnification 100 Diameters. At this magnification this specimen 
shows only a slight carbonization on the outside, apparently not even 
reaching the eutectic. In places around the circumference bands of darker 
material, looking like eutectic, extend quite a little distance into the 
section, very similar in appearance to the bands containing nitrides noticed 
in the open-hearth series. These bands occur only in two or three places. 
The interior of the section consists of finely divided pearlite with excess 
ferrite. Since the effect of carbonization is slight, it is difficult to tell 
where the carbonized zone ends and the normal interior structure begins, 
but an approximate figure of 0.045 mm. thickness gives a general idea 
of the depth of penetration of the carbon. 

76 Magnification 400 Diameters. On the flat outer rim of this section 
appears to be a little pure ferrite, but this is a very thin rim, so that 
a needle test does not distinguish it from cementite. The pearlite in the 
carbonized zone is not resolvable at this power. The average depth of 
the carbonized zone is 0.180 mm. and no eutectic is present 


TEST PIECE CASE CARBONIZED AT 1400 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 40 SECONDS 


77 Magnification 100 Diameters. The outer zone at this magnification 
appears to be of eutectic composition and an average thickness of 0.195 
mm., inside of which comes a gradation zone approximately 0.390 mm. thick. 
The pearlite in the interior has gathered together slightly more than in 
the last specimen, and as before, is surrounded by ferrite. In this speci 
men we see ferrite bands at different places around the circumference 
penetrating the outer zone, which look almost the same as those found 
in the open-hearth series, especially in the specimen treated at this tem 
perature, which contains nitrides. 

78 Magnification 400 Diameters. The pearlite in the carbonized zone 
is faintly resolvable into the lamellar condition at this magnification. 
The highest carbon appears to be eutectic in a zone at the 
the piece approximately 0.208 mm. thick. In one or two 


outside of 
places there 
appear to be a slight excess of ferrite on the very outside, but this may 
be due to the rounding of the edges. The bands already mentioned. 
which penetrated the carbonized zone, are ferrite containing either nitrides 
or pearlite. At this power no needles which definitely resemble the nitrides 
are visible. 


TEST PIECE CASE CARBONIZED AT 1500 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 20 SECONDS 

79 Magnification 100 Diameters. In this specimen we get an irregular 

carbonized zone apparently not going beyond the eutectic in carbon con 

tent on the outside. The zone of eutectic, however, is much thicker than 

in the last specimen. The bands, which penetrated the carbonized zone 
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in the last specimen are here present in about the same number. The 
approximate thickness of the eutectic zone is 0.338 mm. The gradation 
zone is 0.585 mm., giving a total carbon penetration of 0.923 mm. 

80 Magnification 400 Diameters. At this power we see an outer zone 
of eutectic approximately 0.278 mm. and a gradation zone of 0.510 mm. 
The total penetration of carbon is approximately 0.788 mm. The pearlite 
on the interior is just discernible as lamellar at this magnification and 
that in the carbonized zone is a little more easily recognized and also 
lamellar. The bands penetrating the eutectic on the outside appear to 
consist of pure ferrite with dark dots and smaller irregular lines scattered 
throughout. 


TEST PIECE CASE CARBONIZED AT 1600 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 15 SECONDS 

81 Magnification 100 Diameters. At this magnification there is little, 
if any, excess cementite in the outer zone of carbonization. There is, 
however, a thick zone of eutectic and inside this a zone of decreasing 
carbon. Also, in one or two places around the circumference we see the 
penetration bands which have been discussed in the last two or three 
specimens. The average thickness of the eutectic is 0.390 mm. That of 
the gradation zone is 0.688 mm. The total penetration of carbon is 
1.073 mm. 

82 Magnification 400 Diameters. At this magnification there appears to 
be a little excess cementite on the outer edge of the eutectic zone in places. 
This cementite appears in very fine lines like outlines of ferrite crystals. 
Since the cementite penetrates to varying depths and is present only in a 
small amount, we will consider the zone of eutectic as running out to the 
edge of the specimen and give for an average thickness of eutectic 0.338 
mm., inside of which comes a gradation zone approximately 0.563 mm. The 
total penetration of carbon is 0.901 mm. ‘The pearlite in the carbonized 
zone is resolvable in places into laminations. The maximum penetration 
of the excess cementite is about 0.1SO mm. 


TEST PIECE CASE CARBONIZBD AT 1700 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 15 SECONDS 

83 Magnification 100 Diameters. In this specimen the outer zone, con 
taining pearlite with excess cementite, shows the needles of cementite 
scattered through it pretty freely, and as lines in the form of crystalline 
division. The whole outer zone, with the exception of the cementite 
needles and a few small white spots of cementite, appears to be pearlite. 
The thickness of this zone is 0.760 mm. Inside of this comes a gradation 
zone approximately 0.975 mm. ‘The total penetration of carbon is 1.755 
mm. No bands such as were seen in the last specimens and which pene 
trated the carbonized zone appear here, except in one spot where there is 4 
slight penetration, the material looking like cementite 

84 Magnification 400 Diameters. At this power the zone of excess 
eementite containing needles of cementite is readily distinguished, and 
though varying in depth is approximately 0.473 mm. thick, inside of which 
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0.067 mm. thick. Next comes a zone of eutectic about 0.8755 mm. thick, 
followed by a gradation zone about 0.4875 mm. thick. ‘Total penetration 
of carbon is 1.430 mm. 

96 Magnification 400 Diameters. Here, as in the last specimen, we get 
a sharply defined zone of cementite with small areas of pearlite scattered 
through it, apparently a little more pearlite than half and half, this zone 
being about 0.105 mm. thick. Inside this is a zone about 0.360 mm. thick, 
which contains pearlite surrounded by thin lines of cementite in polygonal 
outlines. Then comes the eutectic zone about 0.405 mm. thick, followed 
by a zone of gradation approximately 0.45 mm. thick. The carbon con 
tent in the latter changes very slowly so that the zone is difficult to 
measure. Total penetration of carbon is 1.3820 mm. 


TEST PIECE CASE CARBONIZED AT 1800 DEG. FAHR., ETCHED IN 5 PER 
CENT PICRIC ACID FOR 15 SECONDS 

97 Magnification 100 Diameters This specimen shows a zone on the 
ourside of pearlite surrounded by fine lines of cementite, this zone being 
about 0.15 mm. thick. There comes a zone of eutectic approximately 0.975 
mm. thick, followed by a gradation zone approximately 0.795 mm. thick, 
giving a total carbon penetration of 1.92 mm. In various places throughout 
the carbonized zone appear irregularly shaped areas not over 0.675 mim 
approximately, or their longest dimension, which are unresolvable at this 
power. 

98 Magnification 400 Diameters. At this magnification, we see a wide 
zone, about 0.3375 mm. thick, containing pearlite with excess cementite in 
fine lines showing polygonal figures, like boundaries between ferrite 
crystals. Inside this comes a zone of eutectic 0.5625 thick, followed by 
a gradation zone 0.675 mm. thick, giving a total penetration of carbon of 
1.575 mm. The white spots above noticed were shown to be cementite 
by scratching with a needle. In some places there are little white spots 
containing fine brown lines possibly looking like lamel 


aur pearlite, in 
which the ferrite layer is very thin, much thinner than the cementite. 
in some cases only one-seventh to one-tenth as wide. This structure has 


been noticed in nearly all the areas containing excess cementite 




















APPENDIX NO. 3 
EEFICIENCY OF CASE-CARBONIZING MATERIALS 
CASE-CARBONIZING MATERIAL NO. 1 
ETCHED IN 2.5 PER CENT Picric Acip FoR 45 MINUTES 


99 Run No. 1, Bar No. 1. On the outside of this specimen is a uniform 
zone 0.455 mum, thick of pearlite containing lines of excess cementite; in 
side is a zone of eutectic pearlite 0.455 mim. thick, followed by a grada 
tion zone 0.650 mun. thick, inside of which comes the normal structure of 
about 0.20 per cent carbon steel consisting of ferrite containing small 
islands of pearlite. The pearlite throughout the section is lamellar. Total 
penetration of carbon is 1.560 mm. 

100 Run No. 2, Bar No. 7. This specimen shows the outer zone of 
eutectic pearlite 0.715 mim. thick, inside of which comes a gradation zone 
1.001 mm. thick, followed by the normal interior of ferrite containing 
islands of pearlite. The pearlite throughout the section is lamellar. Total 
penetration of carbon is 1.716 mm. 


ETcHeD IN 2.5 DPer Centr Picric Acip ror 30 Sreconps 
101 Run No. 3, Bar No. 18. This specimen shows an outer zone of 
eutectic 0.358 mm. thick, inside of which is a gradation zone 1.138 mm 


thick, surrounding the normal low carbon interior structure. Total 
tration of carbon is 1.496 mm. 


pene 


ErcHep IN 2.5 Per Cent Picric Acip ror 6O SECONDS 


102 Run No. 1, Bar No. 2. This specimen shows an outer zone of 
lamellar pearlite containing lines of excess cementite, the zone being 0.450 
mm, thick. Inside this zone comes a zone of eutectic 0.650 mm. thick, 
followed by a gradation zone 0.748 mm. thick, giving a total penetration 
of carbon of 1.848 mm. Inside these zones is the normal low carbon 
structure. 

103 Run No. 2, Bar No. 8. On the outside of this specimen is a zone 
of eutectic 0.650 mm. thick, inside of which comes a gradation zone 1.073 
mm. giving a total penetration of carbon of 1.728 mm. The outer zone 
contains numerous small white areas, probably of ferrite, but too small to 
scratch with a needle. 


ETCHED IN 2.5 Per CENT Picric AcID FoR 70 SECONDS 
104 Run No. 8, Bar No. 14. In this specimen the ferrite penetrates 
to the very edge in many places around the circumference and the effect 
of the carbonizing has been simply to raise the carbon content of the 
outer portion, forming a zone of decreasing carbon about 0.975 mm. thick. 
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CASE-CARBUNIZING MATERIAL NO. 3 
ETCHED IN 2.5 Per CENT Picric Acip FoR 45 SECONDS 
105 Run No. 1, Bar No. 3.) Outer zone of eutectic is 0.520 mm, thick ; 
inside this is a zone of gradation 1.285 mm, thick, giving a total penetra 
tion of carbon of 1.755 mm. ‘The outer zone contains small white spots 
looking like ferrite, but too small to seratch 


106 Run No. 2, Bar No. 9. On the outside « rather irregular zone of 
eutectic approximately 0.520 mim. thick, inside of which is a gradatio1 


zone 1.300 mm. giving a total penetration of carbon of 1.820 mm. thick. 


The outer zone of eutectic contains here and there small islands probably 
of ferrite, too small to scratch with the needle. 
ETCHED IN 2.5 PeR CENT Picric ACID FoR GO SECONDS 
107 Run No. 3, Bar No. 15. Outer zove of eutectic in places, but pene 
trated quite often along the circumference by ferrite bands 


SO 


that it Is 


questionable whether even the very outside has reached the carbon cou 


tent of the eutectic. From the outside the carbon content 


dex renuses to that 


of the normal low carbon interior, this gradation z 


one being O.325 tum 
thick, which is the total penetration of carbon. 
CASE-CARBONIZING MATERIAL NO 
ETCHED IN 2.5 PeR CENT Pickic Acip FoR GO SECONDS 
108 Run No. 1, Bar No. 4. On the outside of this specimen is a zone 
of eutectic 0.975 mm. thick, inside of which is a gradation zone 1.300 m 
thick, giving a total penetration of carbon of 2.275 mm. In places along 


the outer zone there are smal! islands of white material, either cementite 


or ferrite too small to scratch with the needle and containing very fine 


lines of pearlite in lamellation. 
ETCHED IN 2.5 PER CENT Picric AcID FoR 50 SECONDS 

109 Run No. 2, Bar No. 10. On the outside is a zone of eutectic ap 
proximately 0.878 mm. thick, inside of which comes a zone of gradation 
0.975 mm. thick, giving a total penetration of 1.853 mm As 


53 in the other 
specimens there are small spots of white material scattered 
outer zone. 


110 Run No. 8, Bar No. 16. On the outside 


through the 


is a zone of eutectic ap 
proximately 0.455 mm. thick, quite irregular and in places having ferrite 
penetrating it to the edge of the specimen. Inside of this 
one of decreasing carbon 0.975 mm. thick, giving a total 


carbon of 1.43 mm. 


Zone Comes 


penetration of 


CASE-CARBONIZING MATERIAL NO. 5 


ETCHED IN 2.5 PER CENT Picric Acip For 60 Srconps 

111 Run No. 1, Bar No. 5. On the outside of this specimen is a zone 
of lamellar pearlite containing lines of excess cementite in polygonal out 
line as usual, this zone being about 0.780 mm. thick: 
eutectric zone 0.520 mm. thick, followed by a zone of gradation 0.975 
mm. thick, giving a total penetration of carbon of 2.275 mm. 


inside comes the 
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112 Run No. 2, Bar No. 11. Un the outside is a eutectic zone approxi- 
mately 0.780 mm. thick but quite irregular in depth. Then comes a 
gradation zone 0.975 mm. thick, giving a total penetration of carbon of 
1.755 mm. As usual in the outside zone are small white spots of ferrite 
or cementite too small to scratch with the needle. 

113 Run No. 3 Bar No. 17. In this specimen is an outer zone of 
eutectic 0.225 mm. thick, containing several white spots of ferrite, inside 
of which comes a gradation zone of 1.300 mm. thick, giving a total pene 
tration of carbon of 1.525 mm. 


CASE-CARBONIZING MATERIAL NO. 6 
ETCHED IN 2.5 PER CENT Picric ACID FOR 55 SECONDS 


114 Run No. 1, Bar No. 6. This carbonizing compound did not even 
bring the outer skin of the metal up to eutectic but carbonized the out 


side slightly to a depth of 1.285 mi., which is the total penetration of 
carbon. 


ErcHeD IN 2.5 Ver CENT Picric ACID POR 6U SECONDS 


115 Run No. 2, Bar No. 12. This specimen shows an outer zone of 
increased carbon content not as high as eutectic, the zone being U.975 mum. 
thick, which is the total penetration of carbon. 

116 Run No. 38, Bar No, 18. On the outside of this specimen is a zone 


of increased carbon content not as high as eutectic, 0.040 mm. thick. 


CASE-CARBONIZING MATERIAL NO, 7 
ETrcHED IN 2.5 eR CENT Picric AcID FoR 55 SECONDS 


117 Run No. 1, Bar No, 19. On the outside of this specimen is a zone 
of lamellar pearlite containing lines of excess cementite more or less in 
polygons, the depth of the zone being 0.325 mm. thick, inside this comes 
a eutectic zone 0.520 mm. thick, and inside this a gradation zone 0.975 
mm. thick, giving a total penetration of carbon of 1.920 mm. 


ETCHED IN 2.5 Per CENT Picric Actip FoR 50 SECONDS 


118 Run No. 2, Bar No. 25. On the outside is a zone of eutectic ap 
proximately 2.60 mm. thick, containing small spots of white materia! 
probably ferrite in one or two places; inside comes a gradation zone 1.300 
mm. thick, giving a total penetration of carbon of 1.560 mm. 


ErcHeD IN 2.5 PER CENT Picric AcID FoR 60 SECONDS 


119 Run No. 3, Bar No, 31. On the outside is a zone of eutectic approxi 
mately 0.715 mm. thick, containing a little excess ferrite in spots around 
it, in some places the ferrite extending almost to the edge Inside of 
this comes a gradation zone 1.170 mm. thick, giving a total penetration 


of carbon of 1.995 mm. 
CASE-CARBONIZING MATERIAL NO. 8 


ETCHED IN 2.5 Per CENT Picric Acip For 50 SECONDS 


120 Run No. 1, Bar No. 20. This specimen shows an outer zone of la- 
mellar pearlite containing polygonal lines of excess cementite, the zone 
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being approximately 0.455 mm. thick; inside comes a eutectic zone 0.520 
mm. thick and a gradation zone 0.975 mm. thick, giving a total penetra- 
tion of carbon of 1.950 mm. 

121 Run No. 2, Bar No. 26. On the outside is a zone of lamellar pear! 
ite containing fine lines of excess cementite following the boundaries of 
the ferrite crystals as usual, the thickness of the zone averaging 0.325 mm 
inside is a zone of eutectic 0.715 mm. thick, followed by a gradation zone 
0.910 mm. thick, giving a total penetration of carbon of 1.950 mm. 


ETCHED IN 2.5 Per CENT Picric ACID FOR 55 SECONDS 


122 Run No. 3, Bar No. 32. On the outside is a zone of lamellar 
pearlite containing a little excess cementite in very fine lines following 


f this zone is 


the boundaries of the ferrite crystals. The thickness « 
0.195 mm. Inside of this comes a eutectic zone 0.650 mm. thick, followed 
by a gradation zone 0.650 mm. thick, giving a total penetration of carbon 
of 1.495 mm. 


CASE-CARBONIZING MATERIAL NO. 9 
ETCHED IN 2.5 PER CENT Picric AcID For 45 SECONDS 


23 Run No. 1, Bar No, 21. On the outside of this specimen is a zone 
1.235 mm. thick of lamellar pearlite containing lines of excess cementite 
in rather thick lines around the ferrite crystals and showing small cement 
ite needles in places, which appear to branch off from the main crystalline 
boundaries. Inside comes a eutectic zone 0.423 mm. thick, followed by 
a gradation zone U.7S0 mim. thick, giving a total penetration of carbon 
of 2.438 mm. 


ETCHED IN 2.5 PER CENT Picric AcID FoR 55 Seconps 


124 Run No. 2, Bar No. 27. On the outside is a zone 1.075 mm. thick 
of lamellar pearlite containing lots of excess cementite in polygonal out 
lines, but no cementite needles such as were noticed in the last specimen 
Inside this comes a eutectic zone 0.455 mm. thick, followed by a gradation 
zone 0.780 mm. thick, giving a total penetration of carbon of 2.300 mm. 


ETCHED IN 2.5 PeR CENT Picric Acip ror 50 SECONDS 


125 Run No. &, Bar No, 33. On the outside is a zone of lamellar pearlite 
containing lines of excess cementite outlining the ferrite crystals as usual, 
the depth of the zone being 0.525 mm. Inside this comes a zone of 
eutectic 0.845 mm., followed by a gradation zone 0.975 mm. thick, giving 
a total penetration of carbon of 2.145 mm. 


CASE-CARBONIZING MATERIAL NO. 10 
ETCHED IN 2.5 PER CENT Picric AcID FOR 55 SEcoNDS 
126 Run No. 1, Bar No. 22. On the outside of this specimen is a zone 
of eutectic approximately 0.975 mm. thick, containing spots here and there 
of white material probably ferrite, such as were noticed in the other 
specimens. Inside comes a gradation zone 1.105 mm. thick, giving a total 
penetration of carbon of 2.080 mm. 
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ETCHED IN 2.5 Per Cent Picric Acip For 50 SECONDS 


127 6~Run No. 2, Bar No. 28. On the outside is a eutectic zone rather 
irregular in depth but averaging 0.065 mm., so that the ferrite penetrates 
to the circumference in some places. Inside comes one of decreasing carbon 
1,170 mm. thick, giving a total penetration of carbon of 1.235 mm. 


ETCHED IN 2.5 Per CENT Picric Acip FoR 15 SECONDS 


128 Run No. 3, Bar No, 34. On the outside is a rim of pure ferrite 
0.065 min,, inside of which is a carbonized zone in which the carbon con 
tent decreases to that of the interior. This zone is 0.910 mm. thick, giving 
a total penetration of carbon of 0.975. 


CASE-CARBONIZING MATERIAL NO, 11 
ETCHED IN 2.5 Per Centr VPicric Acip FoR 55 SeEcoNps 


129) Run No. 1, Bar No. 23. On the outside of this specimen is a 
zone of eutectic varying in depth, in some places almost reaching the 
edge, but of an average depth of 0.195 mm. Inside of this comes a grada 
tion zone 1.500 mm. thick, giving a total penetration of carbon of 1.495 mm 

150) Run No. 2, Bar No, 29. This specimen was not carbonized up to 
the eutectic even on the outside, so that there is simply a zone of de 
creasing carbon content approximately 1.658 mm., which is the total 
penetration of carbon. 


ErcHep IN 2.5 Per Cent Picric Acip For 5O Seconps 


131) Run No. 38, Bar No. 35. On the outside is a thin rim, maximum 
thickness 0.007 mm., of ferrite not continuous, but present on most of 
the circumference. Inside comes a zone of gradation 1.235 mm. thick, 


giving a total penetration of carbon of 1.242 mm. 


CASE-CARBONIZING MATERIAL NO. 12 
ETCHED IN 2.5 PER CENT Picric Acip FoR 60 SECONDS 


132 Run No. 1, Bar No. 24. On the outside of this specimen is a 
rather irregular zone 0.329 mm. thick, of eutectic containing white specks 
here and there as noted in the other specimens. Inside comes one of 
gradation 1.2385 mm. thick, giving a total penetration of carbon of 1.574 mm. 


ETCHED IN 2.5 Per CENT Picric Acip ror 65 SEcONDS 


138 Run No, 2, Bar No. 30. On the outside of this specimen we see a 
zone of eutectic very irregular and penetrated now and again by ferrite 


bunds. The average thickness of this zone is 0.130 mm. Inside « 


f this 
comes a gradation zone 1.560 mm. thick, giving a total penetration of 
carbon of 1.690 mm. 

134 Run No. 3, Bar No. 36. On the outside is a rim of pure ferrite in 
some places, in others this is not present. The maximum thickness is 
0.007 mm., and inside this comes a gradation zone 1.560 mm. thick, total 
ing 1.567 mm. 
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CASE-CARBONIZING MATERIAL NO. 13 


ETCHED IN 2.5 PER CENT Picric AcID FoR 55 SECONDS 
135 Run No. 1, Bar No. 37. On the outside of this specimen is a zone of 
lamellar pearlite containing excess cementite in thin polygonal outlines. 
The depth of penetration of these outlines varies, | iverages 0.325 mm 
Inside comes a zone of eutectic 0.520 mm. thick, followed by a gradation 
zone 1.300 mm., giving a tota enetration of carbon of 2.140 mim. 
ETCHED IN 2.5 PER CENT Picric Acip FoR 70 SECONDS 
136 Run No. 2, Bar No. 39. On the outside is a zone of eutectic ap 


proximately 0.520 mm, thick, it very irregular, in some cases the ferrite 


globules penetrate almost to the edge. Insid es a gradation zone of 
1.170 mm., giving a total penetration of carbo 1.90 





ETCHED IN 2.5 Per Cenv Picric A¢ OR SU SEC 


137 Run No. 3, Bar No. 41. On the outside is a zone of eutectic averag 
ing 0.291 mm., but very irregu d < ( ferrite er 
and there, penetrated more le he fe ‘ I i e interi« 
Inside comes a gradation zone of 1.170 mu ing il penetra 
tion of carbon of 1.463 1 } 

| i 
ETCHED IN 2.5 P ( J \ 
13S Run No. 1, Bar Ne 0 


of lamellar pearlite cont: dk é 
polygonal outlines and ( Ss as { e needle 
The depth of penetrat : ( é é ive 
1.040 mm Inside comes ( e | wed 
gradation zone 0.650 mn ya te irbon of 
2.029 mm. 

139 Run No. Bar N On the outside is n irre ir zone of 
lamellar pearlite cont r EXCESS C e, | : gonal outlines ; 





and large needles, and averaging 1.300 Insid es a zone 
of eutectic 0.450 mm. th followed by rradat zone 1.105 mm., 
giving a total penetration of carbon of 2.855 n 


140 Run No. 3, Bar No. / Wuter zone ol ir pearlite containing 

excess cementite averaging iO m, both as polygona ines and as 
needles. Inside comes a zone f eutect f O.S45 mm. tl c, followed : 
' a : 

by a gradation zone of 1.300 n giving a total penetration of carbon 


of 3.315 mm 
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FOREIGN REVIEW 


It is the purpose to cover in the Foreign Review as wide a 
range of subjects as space permits, endeavoring at the same time 
to present the salient points of the articles abstracted and the 
most valuable engineering data contained in them. ‘The useful 
ness of the Review will be further increased through arrange 
ments lately made by the library of the Engineering Societies, 
including that of The American Society of Mechanical En 
gineers, to add to the number of publications in the Slavonic 
languages received at the library. For the mechanical engineer 
this is of importance owing to the wide application of the oi! 
engine in Russia which is in this respect in a position very simi 
lar to that of the United States. 

THIS MONTHS ARTICLES 


Among this month’s articles will be found one on the ther 
modynamics of the gas turbine by Dejmek abstracted from the 
journal of the Bohemian Society of Engineers and Architects 
and one by the designer of the first large gas turbine in actual 
operation, engineer Holzwarth. With respect to reciprocating 
internal combustion engines attention is called to the descrip- 
tion of the Sabathé engine and the accompanying discussion 
of the mixed combustion process, as well as to the article by 
Mérigeault on the influence of the speed of combustion on the 
efliciency of a gas engine. Mader’s article on the micro-indicator 
describes an apparatus intended to be used with high speed small 
internal combustion engines where an ordinary indicator does 
not give satisfactory results. 

The experiments of Christlein reported In The Journal for 
February 1912, by showing how comparatively inexact has been 
our knowledge of the processes of flow of elastic fluids through 
nozzles, have attracted a good deal of attention to this subject. 
An article investigating the relation between the velocity of flow 
and the so-called acoustic velocity by Zerkowitz is to be found 
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in abstract in this month’s Review. Ik. Schultze describes a 
method for determining the steaii consumption of a turbine 
plant Without the use of expensive steal meters or the applica 
tion of methods of measurement beyond the ability of the usual 
plant attendants. Attention is also called to the article on the 
application of compressed air in the atomization of liquid fuel 
in locomotives, manly vecause the author Clallis to Nave Ov 
tained an unusual economy Of oS per cent where American 
engineers have practically found no improvement at all. 

A series of articles on the Cardan drive, ball vearings, Lubrica 
tion tests, etc. will be found in the section on Mechanics, while 
in the section of Air Machinery are described several interesting 
types of air conditioning apparatus of German design. Of 
articles on autogenous welding one gives results of an investiga 
tion of constructional requireient of an oxy-acelylene Weldihyp 
burner and the other data of an important investigation on th: 
strength of welded seanis by Desjuzeur, director of the Lyon 
association of Owners of Steam Machinery, whose investigation 
on boiler sheets has been reported in the preceding nunibel 

A new process for the manufacture of ron and steel is also 
reported, and attention 1s called in this connection to the nulel 
ous attempts of applying coal dust as. fuel in internal combustion 
engines made in England lately. Data on the ellici ncy ol sand 


é 


blasting machines are also given. In conclusion may be men 


I 
; 


tioned the report of the work of Imbert on measuring the labo! 


output of a workman, and graphi ally sho Ving the reiative 
efficiency ot a skilled workman and an Lpprentice 
The Editor will be pleased to receive inquiries for furthe: 


information In connection with article reported in this Review. 
Articles are classified a comparative; @ descriptive: experi 
mental; g general; / historical: mathematical; p» practical: 
t theoretical. Articles of ex eptiol il merit ire rated A by the 
reviewer. Opinion expressed are those of the reviewer. not of 


the Society. 


Aeronautics 

STARTING COURSE (Anlaufives G. honig eil ; ] te 
Motorluftschiffahrt, vol. 3, no. 19, p. 247. October 12, 1912. 1 | | 
A mathematical demonstratio the leng the start sp 
portional directly to specific oud « the plane and Ol eloci of 
flow, and inversely to the specific efficis referred to unit weight o 


the flying machine) in the equat rol engt! . rt there e rie 
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cooling apparatus with an air distributor, the cooling being based on the 
variation of the temperature of the air with changes in its pressure. P is 
an air pump surrounded by the jacket W; B is a tank containing the su 























































































































































































































Fic. 1 German Air CONDITIONING APPARATUS 


tion pipe serpentine RC, and pressure pipe serpentine RA, the first connect 
ing with the air reservoir L, also surrounded by a jacket W; V is the dis- 
tributor, and R air cleaner. The jackets W are filled with water, the tank B 
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with a heat exchanging medium (ice, steam, etc.), while all the piping 
and valves are carefully protected against heat losses. If the valves 
CU and VU, are closed, only the air cooling part is in operation, while the 
air cleaner is cut out. At the suction stroke of the pump ¥#, with 
admission valve C, open, the air flows through the suction serpentine 
RC, from the reservoir L and is partly cooled in passing through the tank 
B, while at the same time it takes heat away from the water around L. 
At the compression stroke of the pump / the exhaust valve A opens, 
and admission valve C, closes, the air is driven through the pressure 
serpentine RA, gives up heat to the water in the jacket around the pump, 
and is cooled first by the ice in the tank B, and next by expanding in L. 
The distributor V consists of two fine meshed wire nets insuring slow 
and uniform flow of air into the room, this being necessary because 
strong and non-uniform air currents, particularly of cold’ air, have an 
evil influence on the health. 

A similar apparatus patented in Germany (patent No. 243341) by 
Konrad Marquards is for use in tertile plants. The chamber @ has three 
concentric Cavities, the innermost one containing a fan d (Fig. 1B and C). 
The casing e encloses four water atomizing nozzles i, and supports by 
its bottom the centrifugal pump z which is on a common vertical shaft 
with the fan d, and is driven by the electromotor c. The outer circular 
cavity a, serves for the atomization of the water, while the cavity a, 
which forms, by means of a double roof, a second cavity m, serves as a 
steam space. Through the cavities a, and @, pass four pipes n starting 
from the ventilator chamber a, and joined at the other end to the four 
air distributing and heating pipes o. Sections of the pipes n form the 
connecting ducts g and q,, the first between the pipes o and.steam space 
m, and the other between these pipes and the steam space a, The 
steam passes through the steam supply pipe r (Fig. 1C) and connecting 
pipe g, as shown by the dotted lines, into the steam space m, and thence 
into the air heating pipes o, where it flows around the heating pipes o,, 
finally to reach the steam space a The water of condensation moves 
in the same direction and flows into the water pot t from which ii 
passes through pipe ¢, to the centrifugal pump « and thence either to 
the atomizing nozzles or to the sewage piping r,, the water serving for 
air moistening passing preliminarily through the sieves at s,. If the air 
has only to be heated, but no water is to be atomized, the valves v and v, 
are closed, and all the water sent through pipe r. If, on the contrary, 
it is desired only to moisten the air, but not heat it, the regulating valve 
r, is closed completely. The path of the air in all cases is indicated by 
the arrows. Outside air is sucked in by the fan d, and passes consecutively 
through the circular chambers a,, @, and @,, becoming somewhat warmed 
up by the contact with the external walls of the chamber a,. It flows 
then through the connecting pipes n and heating pipes o, into the work- 
shops, so that in winter ventilation, and heating occur simultaneously. 
In ventilation without heating (e.g. in summer) the air is taken in by 
the fan through the pipe k, and let out into the workrooms through 
pipes o and o, The moistening of the air occurs in the chamber a, 
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le I closed by side plates as shown, touching 
ce of its inner circumference while every 
distance betwe the edges of the blades and 
' he ring rving from zero to maximum and back 
s very rotatably placed in the ball bearings d and ¢ 
‘ rried away in its rotation by the ring of liquid 
wl t r-tight « sure of the separat ‘ spaces. Inside 
‘ ‘ l with a suction duct g and pressure 
that it is set in connection with the 
ifter the pressure in the respective cells 
t level f which the apparatus is designed. 
hine having a wheel with inner diameter of 
- F 
f ] 
t + er sf saseee 
» ~ A 14 
rs 
R 
I { Ae. LATION 
f f oO i3 per cent when 
150 1 od i cent when as a vacuum 
2 sphet ve atmospheric have been 
e auxiliary liquid, but with mercury as 
1 pro] y (to its specific weight) higher pres 
‘ lhe above described arrangement may be used 
x considerable pressures with small sized machines 
Internal 


\ i ‘) INDI 


rky (Die Verbren 

a hine in der Erdél-Bohrindustri Neumann, Zeits. des 

] en +} eine de Bohringenieure und Bohrtechniker, vol. 19, 

20, p. 233. October 15, 1912. 5 pp., 11 figs. d irom a paper by the 

i read before the International Society of Drilling Engineers and 

M nists In Berl on the application of internal-combustion engines 
ar i i» for U ihe aul I 


hor points out the advantages of having 
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engines which can work equally well on natural gas and liquid fuel, 
and describes in detail the Deutz engine which satisfies this condition. 


POWER PRODUCTION IN GAsworKs (Dic Araftcrzeugung in Gaswerken, A. 


Krauss. Journal fiir Gasbeleuchtung, vol. 55, nos. 37 and 38, pp. 901 


and 925. September 14 and 21, 1912. 11 pp., 7 figs. gp). The author 
claims that German gas works do not make sufficient use of coke breeze 


and other fuel refuse which, as he shows, may be well used for the 


production of power; he quotes the American practice, and discusses in 
detail the McLean process. 


A SIX-CYLINDER V-MorTor at GO DEG (Le moteur a 6 cylindres en Va 





a 


Fig. 3 BLOWER OF THE INTERNATIONAL Rotary MacuiIne Company or BERLIN 


60°. La Technique automobile et acricenne, vol. 7, no. 82, p. 153, October 
15, 1912. 3 pp., 4 figs. ¢). Theoretical investigation of a six-cylinder 
motor in V with the arms of the V at 60 deg., its order of ignition, and 
balancing. 


MODERN PROGRESS AND EXPERIENCES IN THE TECHNICAL APPLICATION OF 


CoAL TAR DERIVATIVES FOR THE PRODUCTION OF HEAT, POWER AND LIGHT. 


(Neuere Fortschritte und Erfahrungen in der technischen Verwendung 
der Teerprodukte fiir Heiz-, Kraft- und Lichtzwecke, A. Dahm, Zeits. fiir 


angewandte Chemie, vol. 25, no. 40, p. 2049. October 4, 1912. 9 pp., 14 


figs. dg). A general discussion of the application of coal tar products 


and the use of coal tar itself as a fuel, with the description of 
the standard apparatus used in this connection. 


some of 


THe Gas TurRBINE (l ber die Gasturbine, Hans Holzwarth. Journal 


fiir Gasbeleuchtunyg, vol. 55, no. 39, p. 949 September 28, 1912. 7 pp.. 


(cp. The Journal, 


14 figs. dt). Description of the Holzwarth gas turbine 
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February 1912, p. 308), and some controversy with Professor Stodola 
(cp. The Journal, September 1912, p. 1384). The author points out that if 
steam is used in gas turbines to reduce the temperature of the explosive 
mixture, as proposed by Davey (7he Engineer, March 8, 1912 and ff.), 
the sulphur derivatives in the gaseous mixtures will pass into hydrates, 
and form compounds powerfully attacking the metal parts of the turbine, 
and it is practically impossible to regulate the injection of water with 
such a precision as to have in the turbine at all times only superheated 
steam. <As to the use of convergent-divergent nozzles in gas turbines, 
the author states that his experiments have shown that in most cases 
such a nozzle is entirely unadapted for use in gas turbines; gas turbines 
do not have nozzles in the strict sense of the term, but use single plane 
parallel outlet openings of which the efficiency is independent of the 
pressure fall, and superior to that of a nozzle. As to the supposition that 
the gas turbine wheel has little efficiency owing to the variable velocity of 
the gus jet, the author states that his tests have shown that it is not materi 
ally below that of the steam turbine, for although the decreasing velocity of 
the jet is theoretically an unfavorable factor, there must be some other 
factors which counteract its influence. 

As to the possibility of the gus turbine in its present state of develop 
ment being commercially applied, the author agrees that the peak values 
of its efficiency curve are below those of some other prime movers, but 
points out that the commercial applicability of an engine is not determined 
by the peak values of its curve, but by the overall commercial economy 
of application. At full load the reciprocating gas engine is nearly twice 
as efficient as the steam turbine, but the latter is widely applied simply 
because the usual loads are only about 50 per cent of the maximum 
(this applies to steel plants only). The gas turbine, as has been shown by 
the tests, may use gas direct from the scrubber, without passing it through 
a dry cleaner, and without injuring thereby the gas admission valves; 
there is some deposit of dust and small particles of coal in the com 
bustion chamber, but since no oil reaches the combustion chamber, this 
deposit does not cling to the walls, as in the case of reciprocating gas 
engines, and generally gives no trouble. No corrosion or erosion has 
been observed at the nozzle valves; the nozzles and blades become rapidly 
covered with a hard and resisting skin of iron oxide-oxidul, and after 
that are no more attacked by the hot gases. As to the overall commercial 
economy, the author calls attention to the fact that amortization, interest, 
attendance, etc., in steel plants, has been found to be 55 per cent of 
the cost of fuel in the case of steam turbines, and 245 per cent in that 
of reciprocating gas engines, and the author believes that for gas turbines 
the steam turbine ratio will hold. He states further that his gas turbine 
can be driven, in addition to gas, with the same liquid fuels as the 


Diesel engine. 


Gas Tursines (Turbing plynove, J. Dejmek. Technicky Obzor, vol. 20, no 
30, 31, and 32, pp. 221, 229 and 237, September 18, October 2 and 9, 1912. 


9 pp., 17 figs. dtA) The author makes the usual distinction between com- 
bustion and explosicn turbines, and investigates the efficiency and character- 
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and since for the case of adiabatic compression or expansion 
x) Ze 
Zs Te 

therefore 


which, for the usual range of temperati re, may be written with ffici 


rectness in the following form 


his shows that the chief condition for the production of any work at al 


faking a numerical example, and Dstituting for 7.0.8 0) 


U0 deg. cent the followir 


Proce of Isotherm c Compre { / this 
/ / The loss of heat in the pro I herm res 
by the equation 
W=Q Q) 
where Qos | he heat lost throug! nha nd Y roug 
ression, the latter being expressed b he « ‘ 
Dp 





ll is that 


Substituting this value in the equation for e al e thermal eff y 
p 
8 c,(7 / Cylis / 1h oe f 
‘ UN - : 
2 
But as to the effective work of the turbine. ti llowing must hold 
mn 
Nhe Ne 
Since, however, it was shown above that 
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Substituting corresponding values from equation 
"hy kK K 
T's ri 


ra 
the following is finally obtained 

P, 

k-1 TT. IlaawPe 
Ne 1 
k 7; [P, — 

l 
Ps 


which shows that with constant 7, 7’, is a function of the pressures p; and po. 
The author treats in the same manner the explosive gas turbine, this part 
being omitted partly owing to lack of space, partly because the theory of the 
explosive turbine is considerably better known through the publications of 
Holzwarth, Davey, H. H. Suplee, and others. 
The article further discusses the heat entropy diagrams for the gas turbines, 
and describes the Holzwarth turbine. 


DiksEL ENGINE BUILDING AT THE GERMANIA SHIPBUILDING YARD (De 
Dieselmotorenbau auf der Germaniawerft, CC. Regenbogen. Die Gas 
motorentcchnik, vol. 12, no. 7, p. 118. October 1912. 3% pp. gh). A 
historical sketch of Diesel engine building at the Germania shipbuilding 
yard, one of the largest in Germany, and some considerations on the 
design, mainly that of large Diesel engines for marine purposes. ‘The 
problem of cooling the piston head was at first solved by using as a 
cooling medium lubricating oil, because if it should happen to leak into 
the cylinder, it could do no particular harm there, as would water, par 
ticularly sea water. It was found, however, after a series of compre 
hensive tests that in the case of very large two-stroke cycle motors 
water as a cooling medium gives better results when carefully selected 


and suitably designed apparatus is used for the distribution of the 


liquid. 
Experiments have shown that double-acting Diesel engines may now 
be built without much difficulty at 2000 h.p. up per cylinder. In fact, 


the firm has constructed at considerable expense a large two-stroke cycle 
double-acting stationary single-cylinder engine with scavenging pump at 
the side of the main cylinder, and it proved a success. As regards the 
improvement of specific efficiency of two-stroke cycle engines, the limits 
of piston velocity have been practically reached, and further progress may 
be expected only in improvements of the compression of gas mixture in 
the cylinder and still better atomization of fuel 

THe Micro-Inpicator (Der Mikro-Indikator, O. Mader. Der Motor 
wagen, vol. 15, no. 17, p. 632. September 30, 1912. 4 pp., 19 figs. d). 
Description of a special indicator invented by the author for use with 
high-speed small internal-combusion engines, where the ordinary indicator 
cannot well be used. -Attempts have been made to use optical indicators 
for pressure recording but their disadvantage is that their record must 


be made photographically, and that leads to the diagram lines being 
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of very uneven distinctness, and being underexposed in fast moving 
machinery, and overexposed in indicating slow-speed engines. The author's 
micro-indicator, like the early steam indicators, has a short piston stroke 
and direct recording, in this case, however, made with a sharp steel 
point on a soot blackened glass; the fine lines are then magnified under 
a microscope, outside of the engine installation proper. Fig. 4A schemati- 
cally represents the gear which allows the indicator record to be made 
by minute sidewise motions of the light steel point. The piston rod 
has at the top a flat plate a which is in gliding contact with the end of 





Fic. 4 Maper Micro-Inpicatror, Its Drive anp DIAGRAMS IN NATURAL SIZE 


the rod b. The point s of the recording style lies exactly in the axis 
through the center of the circular end of the rod b of which the second 
end £ is actuated by the lever c swinging about D. To keep the rod 
b always in gliding contact with the end of the piston rod, and to avoid 
lost motion in the gear, the many-coiled spring f is introduced. Since 
many guide points, even with the best adjustment, are apt to produce 
excessive friction, the parts in this indicator are all guided at no more 
than two points; thus, the piston is guided below by the cylinder wall, 
above by the double wound spring, the spring, rod and piston being 
combined in one piece, and, should another scale be required for the 
diagrams, must all be changed together; this, however, eliminates all 
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possibilities of their getting ose operation or being incorrectly put 
together at the beginning. 
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System (completely burned gas). The author first proves 
t ly bove #, as in the diagram on the left. and that it 
e le ‘ as on the other diagram Hence 7 / 


ol a li ts of pressure j the theore ( }) 


the comparative values of the two etticiencies, but 


( Motore a combustione mista 


. ( vol. 26, no. 41, p. G45. October 13, 1912, 3 pp., 
‘ Des | of the Sabathé engine, double-acting, four-stroke 
( ‘ i type, Le. with the admission of the fuel, 

( upression Of the alr, so regulated that combustion occurs 
ous e, and then at constant pressure. In an explosion 
rig. e heat which has to be transformed into work is 

al : ( sly in the cylinder, and there is an instantaneous 
pre re AB at constant volume In a slow combustion motor 

(Fig. G6 M) the ] luction of heat takes place during a quite appreciable 

eng time, and at about the same rate as it is transformed into work, 


period of con 
of the Diesel 
GN): part of 
eSsul 
oreti« \ lie 


ire of the fluid remaining therefore nearly constant; the 
ibustion is shown by AB, the working process being that 


engine. The Sabathc engine follows a mixed process (Fig 
the heat is produced in AB at constant volume, with rise 
d temperature, and part in BC at constant pressure. The 
Sabathé motor is superior or at least equal to the Diese 


author shows by an analysis of its thermal diagram 








2088 FOREIGN REVIEW 


The most interesting part of the engine, the needle device which helps 
to produce mixed combustion, is shown in Fig. 6, O: the needle A has 
a conical tip fitting into a conical orifice in a bush held at the bottom of 
the cylinder by springs; a cam at a convenient moment lifts the needle 
A which in its turn raises the valve S, by means of the wipers 7’, when 
it has gone a certain distance in its upward motion. The fuel passes 
through the passage B and at first fills the chamber G below the valve 
S; the compressed air for the atomization of the fuel arrives by the 
duct D and reaches the chamber G@ through a groove cut along the valve 
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Fie. 6L, M, Ns Dtacrams or Various Types or INTERNAL-COMBUSTION -ENGINES 


O Tapper GEAR OF THE SABATHE ENGINE 


S. The working process is as follows: at low speed, the fuel which 
nearly fills the chamber G is injected into the cylinder when the needle 
moves upward and a little before it reaches the neutral position, and 
explodes at constant volume; when the output of the engine reaches 
a certain amount, the chamber G cannot hold all the fuel that is required, 
and some of it accumulates in the chamber EF. Therefore, when the 
needle is lifted, first the fuel in G is projected into the cylinder, and 
explodes at constant volume, and then, after the wipers 7' have raised 
the valve S, the fuel from £ is admitted into the cylinder, and is con 
sumed there in accordance with a law depending on the shape of the 
cam, and nearly achieving combustion at constant pressure. For the 
atomizer proper of the Sabathé engine see H. R. Setz, Oil Engines, Trans 
AM.Soe.M.E., vol 33, 1911, p. S68. 

The Sabathé engine can use any kind of liquid fuel, from petroleum to the 
heavy and cheap oils, and consumes, for large motors, less than 0.2 ng. 
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(0.44 lb.) per effective h.p., and in small motors from 230 to 0.24 ng. (0.50 
to 0.53 Ib.). 

A NEw FREIGHTER EQuiprep with Diese, ENGINES (Un nuovo piroscafo 
da carico con motori Diesel, G. Supine. L’/idustria, vol. 26, no. 40, p. 651, 
October 6, 1912. 31% pp., 13 figs. d). Description of the Diesel engine 
freight carrier * Monte Pinedo,” 4000 register tons. For a complete de 
scription see Motor Boat, October 10, 1912, p. 10. 


Machine Shop 

THE OXy-ACETYLENE WELDING BURNER, ITS OPERATION AND CONSTRU¢ 
TIONAL REQUIREMENTS (Dei tcetylen-Sauerstoffschiveissbrenner, seine 
Wirkungsweise und seine Nounstruktionshbedingungen, tectulen, vol. WW, 
no, 16, p. 145, in the pagination of the appendix Antogenc Metallbear 
beitung, 5 pp., 3 figs. et). Abstract of a doctor's thesis under the above 
title presented by Hans Ludwig at the Technical High School of Berlin, 
and covering besides general considerations on the theory of burners for 
autogenous welding, the description of the test arrangements, calibration 
of instruments, and test data. The following are the most important 
conclusions of the author's investigation: (@) the gas mixture in the burner 
should consist at the moment of combustion of equal percentages of oxygen 
and acetylene, while the velocity of the flow of gas must vary, in ac 
cordance with the type of burner, from SO to 140 m (262 to 460 ft.) per 
sec.; (b) the cross-sections of the passages in the burner must be adjust 
able to make possible an admission of an excess of acetylene in order 
to regulate the ratio of gas mixture which may be changed through 
the heating of the tip of the burner: (c¢) the preheating of oxygen pro- 
duces increase in the velocity of the flow of the gas, and decrease of 
the mass of oxygen flowing through the nozzle per unit time; (d) the 
tests have established the fact that the mixture of the gases at the 
burner nozzle produced by a simple mixing chamber is perfect, and there 
ure no separate streams of oxygen and acetylene; (¢) the temperature 
of the welding flame is estimated as between 3000 and 3400 deg. cent. 
(5482 to 6152 deg. fahr.). The experiments have further shown that 
with low-pressure burners the mixture ratio may be varied by regulating 
the oxygen supply only, since, although the acetylene supply may be 
reduced by throttling, it cannot be always increased as desired. As to 
the velocity of flow of gas through the nozzle it was found that it is 
right when there is no back firing during the welding; the particular 
velocity for each burner has to he established by trials. within the 
limits set above. 

The tests have established a complete absence of standards for regulat 
ing the gas consumption of burners per unit of work done, and some 
burners consume nearly 50 per cent more gas than others for the same 
amount of work done: with the existing difficulties of measuring the tem 
perature of the flame it is, however, difficult to determine the actual 
efficiency of the different types. The author discusses in detail the 
influence of various proportions of passages in the burner on its efficiency, 
and recommends certain ratios. 
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TESTS OF AUTOGENOUS WELDING (issuis sur la soudure dautogene, Des 
juzeur, La Houille Blanche, vol. 11, no. S, p. 2U1. August 1912 ipp. e) 
he article is based partly on the old tests of Professor Bach of Stuttgard 
partly on recent tests made for the author, who is director of the Lyons 
Association of Owners of Steam Machinery, by Professor Bach and the 
laboratory of the Steel and Foundry Company of Firminy, on test pieces 
Supplied by the Dissolved A etylene Company of Marseille, France. These 
tests have shown that a well-made weld does not create a weak point as 
far as resistance to static effort is concerned In some causes where the 
excessive thickness produced at the welded spot has not been planed off, 
the rupture occurred elsewhere; where it has been removed by planing 
the rupture occurred at the weld, but the stress in all cases has been but 
slightly below the usua! breaking stress for the given metal. The elonga 
tions, however, have been markedly reduced, 39 to 47 per cent for bars 
with excessive thickness at the weld not planed off, and 67 per cent for 
planed-off bars, Tension tests at 200 deg. cent. (392 deg. fahr.) have shown 
that at this temperature the elongation in welded sheets is still below 
that of the unwelded metal, and it would be dangerous therefore to accept, 
as some do, that the ductility of the metal in case of boilers is improved 
by the heating to which the sheets are subjected. It was further found 
that, probably owing t he action of rapid cooling at the welded joint, 
the metal there is considerably harder than elsewhere, and that the welded 
joint has a lower resistance to shocks. The resilience at the weld is approx 
imately only one-seventh of that of the unwelded part of the sheet, which 
the author ascribes, from data furnished by the chemical analysis, to the 
presence of a large amount of phosphorus in the welded joint, which may 


again be due either to the quality of the iron in the melted bar, or to the 


presence ol hydroge phos] hate in the acetvlene 
From a microscopic inve gation and other data the author expre ssed 
a conviction that it would rdly be possible at the present time to have 


obtained better autogenously welded joints than those which were sub 


mitted to his tests It is therefore diilicult to say what may be the strength 
of the less carefully made joints, especially in jobs on marine boilers where 
the welder works under extremely unfavorable conditions, lying on his 
back, cramped as to space, and all the time exposed to the intense heat 


from the burner 


UskE OF CONCRETE IN MA IN FOUNDATIONS (Anivendung von Beton zu 
Vase hinenf Mamente Z¢ Cs bereines de PScHe) / gconiteusre Vo Hb. 
no. 38, p. 1546. September 21, 1912. 3 pp., 8 figs. dp) Supplied by the 


Information Bureau for Concrete Constructions in Heidelberg, Germany 
The article describes how c rete foundations may be changed with the 


f 


change of machinery, partly using the old foundations for the new purpose 
A good plan is to drill holes by a compressed air drill, and then break the 
concrete by hand bars, or to remove the concrete by explosives. The broken 
material may be easily removed by hand and used again. The article also 
gives detailed instructions as to the concrete mixture and manner of laying 
the foundation. 

MAKING PATTERNS FOR SINGLE AND DOUBLE AUTOMOBILE CYLINDERS (An 


fertigung von Modellen zu einfachen und doppelten Automobilzylindern, 
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J. Biller. Werkstattstechnik, vol. 6, no. 20, p. 525. October 15, 1912. 4 pp., 
13 figs. p). Detailed instructions for making patterns for automobile 
engine cylinders, with data on the cost of same in Germany. 


CRYSTALLIZATION BY REHEATING OF THIN DRAWN METAL (Cristallisation 
par recuit des métauxr écrouis, F. Robin. Comptes Rendus de lV Académie 
des Sciences, vol. 155, no. 13, p. 585. September 23, 1912. 2 pp. e). The 
author has found by experiments reported in the article that when a thin 
drawn metal is reheated, the size of its crystals is a function of the tem- 
perature and duration of reheating, but with the same duration of reheat 
ing, the size of the crystals does not grow regularly with the temperature 
of reheating, since neither the largest grains are obtained with the highest 
temperatures of reheating, nor the smallest grains with the lowest tem 
peratures. Generally the grains which are large in the proximity of the 
temperature of melting, at first decrease rapidly with the temperature, and 
then remain stationary for a time. Impurities have an important influence 
in reducing (except in the case of zinc alloyed with copper) the size of the 
crystals without materially affecting the temperature at the beginning of 
reheating. 

PROCESS FOR THE MANUFACTURE OF IRON AND STEEL AND FURNACES FOR 
USING It (Procédé pour la fabrication du fer et de Vacier et four pour la 
mise en pratique. La Métallurgie, vol. 44, no. 40, p, 6138. October 2, 1912. 
1 p., 7 figs. d). A new process for the manufacture of iron and steel pat 
ented by Meyer Davidsen. The disadvantage of the regenerative furnace 
consists in the heat losses involved in the regeneration process, and the 
necessity of varying the direction of the flow of air frequently. In David- 
sen’s process finely powdered coal is burned above the metal bath. All the 
heat contained in the coal is instantly developed in the very laboratory 
of the furnace, and all losses in producing the gas in gas producers and 
preheating it are entirely eliminated. A further advantage of the new 
process consists in the method of communicating the heat to the metal. 
The flame produced by burning finely ground coal consists of an extremely 
large number of minute incandescent particles having a high radiating 
capacity ; there is therefore in the first instance no need to bring the sur 
rounding air to the temperature of the coal particles, the heat being com 
municated by radiation, and not by convection, and in the second place 
the flame may be kept high enough above the metal bath to prevent its 
contamination by impurities from the coal, and that permits of doing 
away with the arch which at best is only a source of trouble and expense. 
The temperatures obtained in such furnaces are claimed to be very high, 
closely approaching those of the electric furnace. By the elimination of 
frequent reversals of the direction of the flame various parts of the fur 
nace are kept always at the same temperature. The rate of the flow of 
air must be large enough to prevent deposits of ash in the furnace proper 
The article gives the details of the furnace construction; it is to be con- 
tinued. 

SaND-BLASTING MACHINES AND THEIR APPLICATION TO CLEANING IRON AND 
OTHER Structures (Sandstrahlgeblise und deren Anwendung zur Reint- 
gung von Hisenkonstruktionen und sonstigen Bauwerken, W. Eckler. Der 
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Kisenbau, vol, 3, no. 10, p. 372. October 1912. 6 pp., 7 figs. deh). A gen 
eral and historical sketch of the sand-blasting machine practice. The 
author quotes data of tests which show that sand-blasting is superior to 
steel brushes, or to repeated bending for cleaning of iron. As to the 
efficiency of compressed air sand-blasting machines, he gives the following 
information. With average pressure of 1 tuo 1.2 atmospheres, and good 
sharp sand the following areas per hour have been cleaned : 


Diameter of Nozzle . Area Cleaned 

Mm In Qn Sq. ft 
6 0.236 2to 3s 21.5 to 32 
lu 0.393 4 to 6 43.0 to 64.5 
16 0.629 10 to 15 107 to 160 


Cp. also Win. 'T. Magruder, Tests of a Sand-Blasting Machine, Trans. Am 
Soc. M. E., 1911, p. 821 


Mechanics 

‘THEORETICAL CONDITIONS FOR THE INSTALLATION OF CHANGE OF SPEED 
(Conditions théoriques de lVétablissement Wun changement de vitesse, G. 
Lienhard. La Technique automobile et aérienne, vol. 7, no. 81, p. 132 
September 15, 1912. 3 pp., 4 figs. mt). A theoretical investigation of 
the principles of speed changing, mainly with regard to automobile engines. 
The author comes to the following conclusion: the car must be so con- 
structed and nn’ (reduction due to the change speed gear box times 
reduction due to the pinion and crown wheel of the differential) so 
selected that the speed of the motor should correspond to its maximum 
capacity while the torque should be but slightly below its maximum 
value. With this condition satisfied, within its normal range the motor 
will use its maximum capacity at the highest efficiency. 

A StTupy OF CARDAN SHAFT Drives (Etude sur les transmissions par car 
dan, A. Contet. La Technique automobile et aérienne, vol. 7, no. 81, p. 135. 
September 15, 1912. 3 pp., 5 figs. t). The author investigates various 
types of Cardan drives, and finds that the single joint Cardan drive 
though apparently unsatisfactory, is really not so bad. When the cardan 
shaft is long, the joint works at small angles, and with an elastic shock 
absorber suitably placed. may give very good results: the above 
mentioned precautions reduce the wear of the tires due to speed varia 
tions to a minimum, while the simplicity and ease of operation of the 
simple cardan drive cannot be neglected. The author further examines 
attempts to compensate the speed variations due to the first cardan joint 
by introducing a second one with equal and opposite variations. Such 
a compensation is absolutely perfect when the driving and driven shafts 
are strictly parallel, while the intermediate shaft has both its pinions 
in the same plane (Fig. TA): the original and the compensating curves 
are similar throughout though of opposite signs, and the resultant is 
therefore the diameter of the circle itself. Such an arrangement has 
been tried on an automobile by Mildé-Gaillardet in France, but it was 
found to be too complicated in execution; besides, the large number 
of joints favored the appearance of play, and that produced chattering 
Still less satisfactory was the solution when it was attempted to produce 
compensation of the velocity variations simply by having the two extreme 
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shafts parallel with each other, but making with the intermediate shaft 
an angle p (Fig. 7B), with the pinions of the intermediate shaft in two 
planes normal to each other. In this figure , iS the angular velocity 


of the driving shaft, that of the driven shaft, .y that of the inter 


ws 

mediate shaft, the ratio va is expressed by the continuous thin line, the 
ve 

compensating ratio “. is represented by the dotted line, while the heavy 


Ww 


line shows the curve obtained by summing the ordinates of both curves 
It has a large amplitude, and three angular points which indicate a 
tendency towards shocks and rapid wear of the tires on the car. The 
author investigates in a similar manner the cases when each of the 
shafts makes an angle 8 with the intermediate shaft, the total angle 
between the driving and driven shafts being 28: if the pinions of the 
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Fic. 7 Carpan Drives or Various Types 


intermediate shaft are in the same plane, the curve shown in Fig. 7C, 
is obtained: in its major part it is perfectly flat and coincides with 
the diameter of the circle, but it has the disadvantage of having three 
points of angular variation where sudden changes of velocity occur; when 
the planes of the pinions are normal to each other, the ordinates are 
simply superimposed, or the ordinate of the final curve is twice that 
of the original, and not only is there no compensation, but all the bad 
effects of the original arrangements are doubled. The author believes, 
however, that with long shafts and smal! angles, the arrangement shown 
in C may work fairly well. 

New Bicycle BEARING (Ein neues Fahrradlager, W. M. Der praktische 
Maschinen-Konstrukteur, vol. 45, no, 20, p. 344. September 26, 1912, 2 pp., 
2 figs. d). Description of the new bicycle ball bearing, without cones, used 
by the Deutsche Waffen- und Munitionsfabriken in Berlin, Germany. 

REVERSIBLE PROPELLERS FOR LARGE OvuTPpUTS (Umsteuerschrauben fiir 
grosse Leistungen, W. Helling. Zeits. des Vereines deutscher Ingenieure 
vol. 56, no. 37, p. 1485. September 14, 1912, 44% pp., 15 figs. dt). In 
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vestigation of the theory of reversible propellers, and difficulty of their 
application as a function of the engine output, as well as their advantages 
as compared with other types of reversing gear. ‘To prove the incorrect 
hess of the view that reversible propellers cannot be used for outputs 
exceeding 200 h.p., the author describes the gear of ‘Theodor Zeise in 
Altona, Germany, consisting of two reversible propellers for the normal! 
transmission of 1200 h.p., and 180 effective L.p. as a maximum Such 
propellers are now mainly used in submarines for outputs from 10U0 to 
LOOU h.p. 

ON THE MORE IMPORTANT RESONANCE PHENOMENA AND THEIR EXPERI 
MENTAL ReEpPRODUCTION (Uber wichtigere Resondnzerscheinungen und 
deren experimentelle Vorfiihrung, R. Hartmann-Kempf. Zeits. fiir den 
phys. u. chem. Unterricht, no, 24, 1911, p. 325, through Deutsche Mechanikei 
Zeituny, no. 19, p. 200. October 1, 1911. 14% pp. e). Description of appar: 
tus for the experimental reproduction of resonance phenomena, mechani 
cal, accoustical, optical or electrica 


PRESSURE ON THE WALLS IN SILOS AND GAS PRopUCERS (Wanddruck in 


Silos und Schachtofen, G. Lindner Witteilunyen ber Forschungsarbeiten 
auf dem Gebicte des Ingenieurwesens, no. 124, 1912, p. 1, 32 pp., 42 figs 
te). Investigation of the pressure on the walls of cylindrical containers, 
e. g. Silos, gas producers, blast furnaces, eic. The theory of earth pressure 


cannot be applied in such cases directly owing to the small diameter of the 
structures, under consideration. The author indicates a simple graphical 
method for the solution of this problem. 


CALCULATION OF ARCHED PLATES (Berechnung gewdlbter Platten, H 


Keller. Mitteilungen iiber Forschunysarbeiten auf dem Gebiete des In 
genieurwesens, no. 124, 1912, p. 30. 00 pp., 54 figs. mt) \ method fo 
culculation and design of bodies with: (ad) variable thickness, (b) variablk 
diameter of arching, or (c) hole in the middle The author solves hi 
differential equations by an approximate Culculus of small differences 


HrAVY BELT DRIVES FOR ROLLING MILLS (l ber schivere Riemenantrich 


fir Walzwerksanlagen, W. Schomburg, Stahl und BPisen, vol. 32, no. 40 

1655. October 3, 1912. 4 pp. 2 figs. ce). The author shows why belts 
woven and made of thin leather tanned with oak bark in vacuo, have 
displaced ropes for heavy drives in rolling mills, and gives data of some 


tests on the efficiency of such belts. (Cp. The Journal, May 1912, p. 798.) 


REVERSAL AND SPEED-CHANGING Devices (Changement de arche et de 
vitesse, G. R. Revue de mecanique, Vol. ol, nos. 2 and 3 pp. 162 and 267 
August 31 and September 380, 1912. 50 pp., 177 figs. d). A list of patents 
American and foreign, on reversal and speed-changing devices th di 


ings and brief descriptions. 

TESTING AND ESTIMATION OF LUBRICANTS (P un nd Bewertung de 
Schmiermittel, Professor Holde. Zeits. des Vereines deutscher Ingenieure, 
vol. 56, nos. 35 and 36, pp. 1411 and 1460. August 31 and September 7 
1912. 9 pp., 7 
Rhine Section of the Verein deutscher Ingenieure. A brief historical 
sketch of the introduction of modern lubricants in Germany and Austria 


figs. hp). Paper read by the author before the Lower 
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9 mm (0.078 to 0.196 in.) in accordance with the length of the shaft 
and its probable expansion; (4) as a rule, the inner races are fixed 
pretty tightly on the journal of the shaft. but heavy one-sided driving-on 
should be avoided because it expands the race and prevents easy running. 
The outer race is gently introduced into the bore in the engine frame, 
or corresponding place, there being no need to have this race fixed in 
apy way since the friction in the bearing is so slight that there is 
practically no tendency for the cuter race to turn with the balls; (c¢) in 
placing footstep bearings care should be taken that there be no friction 
between the fixed race and the shaft which passes through it 

The following recommendations are made as to the lubrication of 
ball bearings and keeping them free from dust: (@) only lubricants free 
from acids should be used, while vegetable oils (e.g. rape-seed oil) and 
animal fats should be avoided, because they are apt to become rancid and 
produce rusting of the bearing; (/) for high-speed shafts very fluid 
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mineral oils are preferable and more viscous oils for slower shafts; 
for exceptionally rapidly revolving ball bearings oil bath lubrication should 
be used, with not too much oil; where the shaft passes through the 
bearing, the oil level must not reach the shaft since the bearing itself 
and particularly the cages produce powerful eddies in the oil; (¢) for 
the very large number of cases where the shaft passes through the 
bearing, single or double safety chambers (stuffing boxes in the case of 
double chambers are recommended); the outer one, or the one away 
from the bearing, is packed with felt, while the one towards the bearing 
serves simply for catching the oil, and is provided with a hole for letting 
the oil flow back on the bearing; (d) for the oil bath lubrication of foot 
step bearings the arrangement shown in Fig. S is recommended. since 
it contains a special outside bush which helps to keep the ball bearing 
immersed in oil, the latter being kept always at a certain predetermined 
level. 

The author points out that although a ball bearing can run for 


a 
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certain time without any lubrication at all, it becomes heated and wears 
rapidly away; its consumption of oil is only 1/10 to 1/15 of what an 
equivalent bearing with sliding friction would take. A further advantage 
of ball bearings is that should they become worn it is only the bearing that 
is injured, and not the shaft. 


Refrigeration 


FLANGE STANDARDS (F'lanschennormalien, Zeits 
Industrie, vol. 19, no. 10, p. 198, October 1912 


Jur die gesamte Kalte 
o pp., 2 figs., and one table 
of standard dimensions. yg) Draft of Flange Standards for ammonia and 
sulphurous oxide piping in refrigerating plants submitted to the German 
Refrigeration Association by its Committee on Flanges, with a table of 
proposed dimensions. The Editor calls attention to the fact that the com 
mittee based its standards on the standards for flanges of the Verein 
deutscher Ingenieure for High Pressure Steam of 1900; the Verein, how 
ever, lately adopted new tlange standards to be known as 1912 Flange 
Standards for High Pressure Steam. 
Shop Management 

SEPARATION INTO ELEMENTS AND MEASUREMENT OF A WORKMAN’S EFFORTS, 
AND THEIR PRACTICAL IMPORTANCE (Die Zergliederung und Messung von 
irbeitsleistung und ihre Bedeutung fur die Praris, A. Neuburger. Werk 
stattstechnik, vol, 6, no. 20, p. 529. October 15, 1912. 3 pp., 8 figs., e) 
The French Government granted some time ago a fund of approximately 
$1000 for the investigation of the problem of scientific management, and 
A. Imbert of the University of Montpellier has, in connection with this 
grant, carried on a series of investigations the data of some of which are 
published in this article. His aim was to obtain exact measurement of the 
amount of work spent by the workman on his job, and to this end he de 
signed a series of apparatus. As an example may be quoted his study of 
the process of transporting sacks by a wheelbarrow. The efforts of the 
workman are divided as follows (Fig. 9A): (a) action of the right foot 
on the axis of the wheel to place the wheelbarrow in an upright position; 
(b) the action of the right hand on the sack producing its tilting: (¢) 
simultaneously with the last, action of the left hand on the left hand-bar 
of the barrow to load the sack on the barrow; (d) initial effort applied at 
the hand-bars to start the barrow; (c) effort to push it forward Each 
one of these efforts can be measured separately; thus, Fig. 9A gives some 
idea how the efforts in b and ¢ are measured: by a suitable system of 
levers and springs the latter are made to exert in proportion to the effort 
applied a pressure on a rubber ball filled with air; this drives the air to a 
special registering apparatus, the effort being later determined from the 
reading of the registering apparatus. Another device of a similar nature 
for measuring the work of a filer is shown in Fig. 9B, one of the uses to 
which it may be applied being the determination of the value of work of 
apprentices and unskilled laborers. The curves in Fig. 9C present a full 
picture of the work of a skilled workman on one side, and an apprentice 
on the other Curve VIL shows bow regular and uninterrupted is the 
motion of the file in the case of a skilled workman, and how with an 
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apprentice there are always dead periods between each forward and back- 
ward motion of the file. ‘he curves showing the pressure exerted by the 
left and right hand are of particular interest, With the skillful workman 
the pressures of the two hands are in perfect accord, very different from 
the apprentice’s curves. 


Steam Engineering 
CONTRIBUTION TO THE CRITICISM OF PROCESSES OF FLOW IN NOZZLES AND 


Distrisutors (Zur Kritik der Str6mungsvorgingen in Diisen und Leitappa 
raten, G. Zerkowitz. Zeits. fiir das gesamte Turbinenwesen, vol. 9, no. 22 


p. 394, and no. 26, p. 410. September 10 and 20, 1912. 7 pp., 3 figs. etA) 
Development of the theory of flow of gases through nozzles and distributors 
with its application to the case of not perfect gases, i.e, of the equations 
of Professor Stodola (Dampfturbinen, 4th ed.) and Dr. Christlein (ep. 
The Journal, February 1912, p. 310). Owing to lack of space the mathe 
matical reasoning of the author is omitted, and only a condensed report of 
the main results is presented here. 

Denoting the pressure by p, specific volume by v, velocity of flow of the 
fluid (wet or superheated steam, gas, etc.) by w, heat content by i, velocity 
of sound by ws, weight of the fluid flowing through the nozzle or distribu 
tor, in kg per sec., by G, cross-section of nozzle by f, and friction work per 
kg by R, the author obtains the equation 


df 


7 


we? —- — fw? 
Z 


dw fd 
wdz w*?—w,? 


where z is the length of the path of flow along the axis of the nozzle and 
t coeflicient of resistance which the author defines by a special equation in 
such a manner as to make it independent of the geometric form of the 
nozzle section. The above equation gives the variation of velocity as a 
function of the length of the path of flow, independently of the nature of 
the flowing liquid, and, together with Stodola’s equation, permits a full 
analysis of the process of flow rhis equation permits also of the deter 


mination in what part of the nozzle the velocity of flow becomes equal to 


that of sound With u the denominator in the above equation be 
comes equal to zero, but since the acceleration cannot physically become in 
finite, the numerator in that equation must also become zero, or 
dt 
fde ° 
which determines the position of the section of the nozzle at which the 
df 
velocity of flow is equal to that of sound. Further since —~ can have 
fdz 
only one positive \ ilue, the flow can reach the velocity of sound only at 
a certain cross-section in the interior of a divergent tube. The author 


further points out that for a cylindrical tube, if the coefficient of resistance 
were equal to zero, both pressure and velocity would be constant while in a 
tube with a section of minimum cross-section the “‘ acoustic ’”’ section might 


be expected to coincide with that minimum cross-section, though in prac 
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tice the velocity of flow does not reach that of sound at that section owing 
to the non-negligible resistances in front of the minimum section observed 
by Christlein in his Charlottenburg experiments. The difference between 


the author's formula for the position of the “ acoustic” section and that 


of Lorenz (Technische Wdrmelehre, 1904) is explained by the fact that 


While the author deals with velocity of sound, Lorenz uses adiabatic 


velocity of sound. The important distinction between the two is that 
adiabatic velocity of sound is entirely independent both of the resistances 


in the piping and the variation of the cross-section along the axis of the 


pipe, while this cannot be said of the velocity of sound mw. such as the 


author is using. The author expresses, however, some doubt as to whethet 
either of these sound velocities has really any bearing on the actual process 
of pressure variations. 

$v a further investigation of the case of perfect gases the 
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Fic. 9 Devices FoR MBASURING THE Errorts OF WORKMAN, AND CURVES SHOWING WORK OF 


a FILER 
l Metronome record 
“ Horizontal component ot the action of the left hand 
3 Vertical component of the action of the left hand 
4 Horizontal component of the action of the right hand 
5 Vertical component of the action of the right hand 
6 Variation of pressure on the vice 
4 Forward and backward motion of the file 
that the sound velocity ws, which in the case of polytropic expansion coin 
sides with the velocity of flow, is a function of the exponent of the poly 
tropic expression, and that it depends further not only on the initial state, 
but also on resistances. 


The second part of the article is devoted mainly to a recapitulation of 


former experiments on the flow of steam through nozzles and on “ clearance 
expansion ” (Spalterpansion), with particular regard to the experiments of 


Christlein above referred to. 
neftt na 
parovoznye kotly, B. Artzish. Bulletin of the Permanent Committee of the 
Conferences of Representatives of Russian Railroads (in Russian), 
8, p. 700. August 1912. 3 pp., 1 fig. p). It 


INFLUENCE OF NAPHTHA ON LOCOMOTIVE BorILers (Vliyaniye 


ho. 
was for some time a common 
practice on the Russian railroads to pour naphtha (10 to 40 Ib. at a time) 
into locomotive boilers after washing them out or after the boiler was 
put up for the first time after coming out of the repair shop. Sometimes 
naphtha (10 to 15 lb.) was introduced into a boiler which had not been 


washed for a long time, the purpose being to prevent throwing due to 
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violent formation of steam owing to the dirty condition of the boiler. 
Generally, however, the naphtha was used because it was supposed to 
break up the scale in the boiler, and because, carried with the steam into 
the cylinder, it acted as a supplementary lubricant for the throttle, many 
engineers finding the regular throttle lubrication by the throttle lubricat 
ing cup insuflicient. It was found that naphtha remains in a_ boiler 
some time, and traces of it were found in the water level indicator even 
after two regular runs. 

The author considers such application of naphtha as positively in 
jurious to the boiler, because, as was found in the tests made by Professor 
Hirsch in Paris, the presence of even a very thin layer of mineral oil 
on the boiler sheets raises the temperature of the latter considerably, 
and while the amount of water evaporated was found to fall off about 
20 per cent, as compared with the case of the boiler filled with clean 
water only, the temperature of the boiler sheet was about 180 deg. 
fahr. higher than in the latter case. This explains why lumps of hard 
scale separate from the boiler walls more easily in the presence of 
naphtha, and also why there were so many cases in the Russian boiler 
practice of fractures of staybolts, cracks in flues, ete., all this being 
due to overheating produced by the presence of a layer of naphtha on 
the heating surfaces of the boiler. This is further proved by fractures at 
the joints of the fire tubes owing to melting of the solder, notwithstanding 
its being made of two parts copper and one part zinc and melting at 
425 deg. cent. (797 deg. fahr.) and higher. 

SCALE IN STEAM BOILERS: METHODS OF REMOVING IT AND PREVENTING 
irs FoRMATION, (Les incrustations dans les chaudiéres a vapeur. Remeédes 
curatifs et préventifs, Gaillard. Association des ingénieurs électriciens 
sortis de Ulnstitut Electrotechnique Montefiore, Bulletin, vol. 12, series 
3, no. 6, p. 229, June 1912. 70 pp., 25 figs. gp). A very complete and 
interesting discussion and description of various methods of scale pre 
vention and removal, and apparatus used in this connection. Only appara 
tus of proved practical value or historical interest are considered. 

TESTS FOR DETERMINING THE RATING OF HEATING BorLers (Versuche 
sur Ermittlung von Heizkessel-Leistungen, W. P. Haustechnische Rund 
schau, vol. 17, no. 7, p. 71. October 1, 1912. 3 pp., 4 figs. ep). Brief dis 
cussion of the proceeding in testing heating boilers based on the respective 
chapters in the book of de-Grahl: “ Wirtschaftlichkeit der Zentralheiz 
ung.” 

SUBSTITUTION OF COMPRESSED AIR FOR STEAM IN OIL BURNING FURNACES 
(Nubstitution de Vair comprimé a la vapeur d'eau dans les foyers a com- 
bustible liquide, Auguste Liévin. La Technique moderne, vol. 5, no. 8, p. 
204. 14 p., 2 figs. de). V. S. Nazaroff, engineer of the Transcaucasian 
Railroads, Russia, has substituted compressed air for steam in the atomiza- 
tion of liquid fuel, his arrangement as applied to a locomotive being shown 
in Fig. 10, where C is the compressed air tank, } fuel pipe, and B fuel 
tank, the fuel used being mazout, or residues of rock-oil. The disadvan 
tages which were found in the use of steam for the atomization of liquid 
fuel consisted in trouble and loss of time in starting; explosions in the 
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furnace produced by the condensation of some of the derivatives of the 
fuel used forming highly explosive mixtures, and not infrequently burning 
the firemen; dissociation of steam in the hottest part of the furnace with 
the formation of a gaseous mixture which on recombining produced noises 
like pistol shots. All this is said to be eliminated when compressed air is 
used instead of steam, and further an economy of 38 per cent in the con 
sumption of fuel is secured. In view of the latter statement the Editor 
calls attention to the data on the use of compressed air for this purpose 
contained in Mr. Howard Stillman’s paper on Locomotive Practice in the 
Use of Fuel Oils, Trans. Am. Soc, M. E., vol. 33, 1911, p. 49. The article in 
La Technique moderne does not contain full data of any tests. 


CONCERNING HEATING FLUES IN STEAM BorLers (Uber Heizkandle im 


Dampfkessel, P. Koch Der praktische Ma inen-honstrukteur, vol. 45, 
no. 21, p. 308. October 10, 1912. 1% pp. p). In passing from pit coal to 


lignite or vice versa the grate arrangement is sometimes changed while 
the heating flue cross-section is left as it is. The author shows by a de 
tailed calculation that the flue cross-section which may be entirely satis 
factory in one case proves to be wrong in another, and prevents the boiler 
from utilizing the fuel to its best advantage. 

INDUCED DRAFT INSTALLATIONS (Saugzuganlagen, G. Hilliger. Zeits. fiir 
Dampfkessel und Maschinenbetricb, vol. 35, no, 40, p. 417 October 4, 1912. 
2% pp. g). General discussion of the application of induced draft in 
steam boiler plants, with some particular references to the Prat, Schwabach 
and Babcock and Wilcox types 

COUNTER CURRENT CONDENSERS FOR Dry CONDENSATION (Gegenstrom-Kon 
densatoren fiir trockene Kondensation, M. Saalfield, Der praktische 
Maschinen-Konstrukteur, vol. 45, no. 20, p. 334. September 26, 1912. 1 p 
1 fig. and a sheet of drawings d). Description of some German counte! 
current condensers, such as are used in the sugar and chemical industries 

A CONVENIENT CONTROL OF STEAM CONSUMPTION OF TURBINES ( Betriebs- 
massige Dampfverbrauchskontrolle an Turbinen, K. Schultze, Zeits. fii 
das gesamte Turbinenwesen, vol. 9, no. 28, p. 442 . October 10, 1912. 3 pp., 
1 fig. epA). Absence of a constant control of steam consumption may lead 
to heavy losses since one leaky valve or steam connection will, in a year’s 
operation, make quite an appreciable difference in the cost of power O1 
the other hand the only way to control the steam consumption up to now 
was by means of steam meters, and their heavy cost makes their constant 
use prohibitive. The author who had to determine the commercial effi 


] } } 


ciency of a plant in actual oj ion, and could rely only on such help as 
the engineer and fireman of the plant could render, with the engineer hav- 
ing to attend not only to two 1000-kw. turbines, but also to an electric 


hat might be applied under 


switchboard, had to work out some process 
such conditions and also under the usual operative conditions in commercial 
plants. His process was based on the fact that, when p,<0.58p,, or ratio 
of pressures is below the critical limit already in the first distributor, the 
steam consumption per second is expressed by the formula 

P 


Fb 


Gs C.F 
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where /'mi is the minimum cross-section of the distributor in square meters, 
p, pressure in atmospheres absoluite immediately in front of the distributor, 
C turbine constant, which for steam temperatures from 250 to 300 deg. cent. 
(482 to 572 deg. fahr.) varies between 206 and 208, while v, is determined 
from the equation 

1 972\ 23 

», =0.0047--—0.075 (773 \"* 40.001 

Pr 7 

where 7' is the absolute steam temperature in front of the distributor. 
(he author’s experiments were made on two 1000-kw. German General 

Electric Company, Curtis type, turbines with throttling governing, eight 
nozzles permanently open, and eight more, in two sets of four nozzles each, 


opened or closed by hand. Readings were taken every hour by the engineer 
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r his assistant, who filled out the first, second, fourth and fifth columns 
of Table 1, the rest of the work being done mostly by slide rule later in 
the office. The author points out that a large part of this work can be done 
by girls, and that it takes only 24 minutes to complete a 24-hour table of 
steam consumption from the data furnished by the engine room. Values of 


D; : : , , 
are not calculated, but determined from a special chart, such as is given 


1 
in Fig. 11. 

It is evident that the correctness of this method depends to a material 
extent on a correct knowledge of F'mio, and the author points out that data 
furnished by the manufacturers are not to be relied on in this respect since 
contractions in the nozzles are liable to occur either through accumulations 
of burned oil, or owing to disintegration of the metal itself which partly 
honeycombs the orifice of the nozzle. This would lead to the calculation 
indicating a higher consumption of steam than is actually the case, but 
even that does not deprive the method of its value which lies mainly in 
indicating fluctuations and thus aiding the discovery of leaks and other 
irregularities of operation and not in measuring the actual average con 


sumption of steam. 
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TABLE 1 STEAM CONSUMPTION OF TURBINE NO. 1, FEBRUARY 12, 1912 














. 
| | | 
1: Pi Pi . — Minutes of 
Time | | t Nozzles > 
Read | Corrected saesieas \ "1 Operation 
7 8.9 9.5 | 284 9 30 6.50 | 
| | 
~ 8.1 8.6 283 I | 5.96 | 
9 7.8 8.2 | 279 | 10.35 5.75 210 31.1 
| i 
10 7.9 8.35 289 | I! 5.79 65 13.7 
1.15 
11 7.1 7.4 27 5.24 
12 8.4 8.9 300 6.00 
l 8.3 8.8 290 6.04 160 45.0 
Total 435 89. 8 
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Strength and Testing of Materials 

PORTABLE HypDRAULIC PRESS IN TESTING OF MATERIALS (Die transport 
able hydraulische Presse im Materialpriifungsivesen, E. Gebauer Ton 
industrie-Zeitung, vol. 36, no. 117, p. 1585. October 3, 1912. 2 pp., 6 figs. dp). 
Description of the portable hydraulic press for testing of materials and 
its applications. The press installation described consists of the hydraulic 
press proper with a manometer, a high-pressure hand pump, and beams 
for placing the press on its foundations. The press is of simple construc 
tion, having a long cylinder with a cylindrical piston, with leather packing. 
The cylinder is made to permit a long useful stroke of the piston, which 
is of advantage when a long deflection of the piece tested has to be pro- 
duced, e. g. in the case of a reinforced concrete beam stressed up to rup 
ture. The cylinder is of steel casting, and the whole installation is de- 


signed so that pressures up to 300 kg/qem (4270 lb. per sq. in.) may be 
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easily maintained, without driving the pump too fast in order to replace 
losses of water escaping through untight places. 

TESTS OF REINFORCED CONCRETE BEAMS (Versuche mit Bisenbetonbalken, 
C. Bach and O. Graf, Mitteilungen iiber Forschungsarbeiten auf dem Ge- 
biete des Ingenieurwesens, no. 122-123. 1912. eA). Fourth part of the 
publication of the data of tests made by the authors, with numerous 
tables and illustrations. This is considered to be among the most 
thorough European investigations of this matter. 

Thermodynamics 

DETERMINATION OF THE COEFFICIENTS OF HEAT TRANSMISSION OF PRINCI 
PAL ISOLATING MATERIALS (Détcermination des coefficicuts de transmission 
calorifiques des principaus frigorifuges, M. W. Biquard. Le Genie Civil, 
vol. G1, no. 25. p. 502. October 1, 1912. e) From. a paper presented 
by the author at the second French congress of Refrigeration, at Toulouse 
in September 1912. He found from tests made at the laboratory of the 
Conservatoire des Arts et Métiers, in VParis, the following values for 


the conductivity between © and 30 dew. cent (32 and SG deg. fahr.) 


Spe f Weight.- Coefficient 
Lb. pet of Con 

Ke/Cl Cu. Ft ductivity 

Kapok (vegetable cotton from Java) 15.7 0.94 0.0384 
Cork, grains 7S 49 0.040 
Cork with casei dry 148 x9 0.044 
Charcoal 184 11 0.045 
Cork with resin 27 16.5 O.052 
Corrugated cardboard 0.052 
White asbestos fiber m7 ».42 0.054 
Corrugated asbestos cardboard 0.072 
Cork with casein, wet ORO 16.8 0.088 
Cork with resin B10 18.6 O.O7T6 
Compressed asbestos 1240 74.5 Lh ed 
Compressed cellulose 1425 85.5 0.210 
Bricks made of asbestos and calcium sulphat 1145 68.5 O50 
Clinker bricks 1400 S4 0.400 
Soft rock. 1470 SS 0.450 


By interposing air spaces between vertical layers of the isolating ma 
terial non-conductive walls may be obtained when using even relatively 
dense materials. The best thickness of the air spaces varies between 
Sand 25 mm (0.514 in. to say 1 in.) 

Supplementary References 

Wazau DyNaMoMETER (The Journal, May 1912, p. 806). For detailed de- 
scription see Reichelt, Zeits. fiir Dampfkessel und Maschinenbetrieb, vol. 35, no 
10, p. 420, October 4, 1912 

CONTRIBUTION TO THE PROBLEM OF MECHANICAL TESTING OF Sorr RUBBER 
(The Journal, November 1912, p. 1896). Same article reprinted in Gummi- 
Zeitung, vol. 27, no. 1, p. 2, October 4, 1912. Cp. aiso paper by Prof. Memmler on 
Mechanical Tests for Rubber in The Rubber Industry, report of the proceedings 
of the International Rubber Congress, London 1911, p. 351 























GAS POWER SECTION 
PRELIMINARY REPORT OF LITERATURE 
COMMITTEE 


(XXII) 
ARTICLES IN PERIODICALS 


Copper Gas ENGINE, Some Detalts of THE. Power, October 15, 1912. 2 pp 
7 figs d 
Describes a 90U0-h.p. engine giving detalls 


DresEL ENGINED VESSELS, PERFORMANCE OF NOTABLE Srea-Goina, F. Muller 


Van Brakel International Marine ky gineering, € pt mb« r 1912 oF pp., 
4 figs. d 
DiesEL ENGINES, Motor Suip EAVESTONE FITTED WITH CARE! International 


Marine Engineering, October 1912. 2 pp., 3 figs. d 
DieEsEL ENGINES, Russian Hicu-Speep Marine, J. Rendell Wilson. Jnterna 
tional Marine Engineering, July 1912. 4 pp., 5 figs. d 
Diese, O1L ENGINE, PROGRESS OF THE, Rudolph Diesel. Engineering News, 
April 4, 1912. 64 pp., 8 figs. 
Read before the Institution of Mechanical Engineers, Marc} », 1912 
JUNKERS O1L ENGINE, Tue, F. E. Junge. Power, October 29,1912. 3 pp. d 
Details of construction and operation of a LOOO-h.; Junkers oi ngine 
JUNKERS O1L ENGINE TO Marine Work, THE APPLICATION OF THI i nter- 
national Marine Engineering, July 1912. 3 pp., 3 figs. 4d 
Lurr VORWARMUNG BEI VERBRENNUNGSKRAFT, A. Nougier Die Gasmotoren- 
technik, May and June 1912. dmp 
On preheating the air for internal-combustion engin 
Ow Fue.,.A Great RESERVOIR OF, David White. Engine Vews, October 
17, 1912. 2 pp. 
Fuel oil resources of the different shales. 
Om Moror Sup, THe Monte PeENeEpDs, ANOTHER TRANSATLANTI( Engineering 
News, October 24, 1912. 4 p., 1 fig. d 
General description of new vessel of the Hamburg-American lin r New York and Rio Janeiro 
service. 


1 Opinions expressed are those of the reviewer, not of the Society. Articles 
are classified as c comparative; d descriptive; ¢ experimental; h historical: 
m mathematical; p practical. A rating is occasionally given by the reviewer, 
as A, B,C. The first installment was given in The Journal for May 1910. 
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Ort Suip Curistian X, New HampurG-AMERICAN. Engineering News, October 
3, 1912. 2 pp., 2 figs. 
Describes new vessel driven by two 8-cylinder Diesel engines of 2500 total horsepower 
POWER STATION AT Kamata, JAPAN, GAS-OPERATED. Engineering, September 
20, 1912. 7 pp., 16 figs., 1 table. d. 

SULZER-D1ESEL ENGINED SuHip FOR NEw YorK-Rio Service, J. Rendell Wilson. 
International Marine Engineering, October 5, 1912. 5 pp., 9 figs. d. 
L’UTILIZATION DE LA CHALEUR D’ECHAPPMENT, BraBBEE. Die Werkstatts 

Technik, March 1, 15, April 1, 1912. 5000 words. 


Review by Le Mois Scientifique et Industrielle for June 1912 























REPORTS OF MEETINGS 


NEW YORK MEETING, NOVEMBER 12 

A meeting of the Society was held in the Engineering Societies Build 
ing, New York, on November 12, at which a paper on Measuring Efficiency 
in Manufacturing, was presented by the author, Edward B. Passano. Mr. 
Passano advanced a theory that all profit should be treated as an item of 
expense. <All Joss, through inefficiency, is a potential or a positive profit 
to be made in enterprise. A reduction in expense of business increases the 
actual profit and increases the efficiency. This method keeps constantly be 
fore the management the actual value of each unit of production to the 
organization, and the loss through inefficiency which is a potential or pos 
sible profit. When a new method is being tried out, such a system will 
show the benefits or losses which are expressed in actual profit or loss as 
the work progresses, 

The paper was discussed by Harrington Emerson, H, M. Rowe, president 
H. M. Rowe Company, Baltimore, J. M. Foster, Leroy Tabor, Edward L 
Suffern, public accountant, of New York, Chas. B. Going, Wm. Kent, How 
ard F, Turrill, of Patterson & Ridgway, New York, F. A. Waldron, F. W 
Miller, H. L. Gantt, F. B. Gilbreth, C. Bowyer Vaux, of the Wistar Insti 
tute, Philadelphia, and A. Hamilton Church, consulting engineer, of New 
York. 

NEW HAVEN MEETING, NOVEMBER 13 

A meeting of the Society was held in New Haven on November 13, 1912. 
with afternoon and evening sessions. At the first session which opened in 
the Mason Laboratory of Mechanical Engineering, Sheffield Scientific 
School, at three o'clock, BE. S. Cooley presided, and two papers on the Trans 
portation of Materials in Manufacturing Plants were read by Herbert L. 
Seward, Jun. Am. Soc. M. E.. of the Sheffield Scientific School, and F. C. 
Bennett of the Stanley Works, New Britain. The former of these was 
illustrated by lantern slides. These were discussed by C. ID. Rice, Har 
wood Frost, W. S. Huson, Prof. L. P. Breckenridge, BE. S. Cooley, Arthur 
Brewer, C. F. Hutchings, Calvin W. Rice and Mr. Goldstein, of the Link 
Belt Company, Philadelphia. A feature of this session was a large collec 
tion of catalogues, photographs and books illustrating all types of convey 
ing machinery, and an extensive bibliography of books and articles on the 
subject, prepared by the library of the Engineering Societies. At the 
conclusion of this session dinner was served at the Yale Dining Club. 

The evening session opened at eight o'clock in the Mason Laboratory and 
Calvin W. Rice, Secretary of the Society. was introduced by Prof, Charles 


*. Scott. Mr. Rice spoke on the work of the Society, particularly of the 
| y. | ! 
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local branches, and of the coming Annual Meeting and the Joint Meeting 
to be held in Germany next summer. 

C. E. Booth, chairman of the Yale Student Branch, who followed, spoke 
briefly of the work planued by the students, including an interesting pro 
gram 

The subject of the evening, Industrial Education, was then presented 
iu tWO papers, both illustrated by lantern slides, one by Professor Breck 
enridge and the other by F. J. Trinder, principal of the New Haven State 
Education Shop, describing the work of the two Connecticut trade schools 
at New Britain and Bridgeport. The subject was of particular interest 
locally, as it is now under consideration in New Haven with reference 
to the public school systeu 

The entire meeting was largely attended, more than 150 being present 
some Of whom came from a cousiderable distance, showing the wide in 
terest aroused by the occasio1 


BOSTON MEETING, NOVEMBER 15 


At the November meeting of the Society in Boston, held in Edison 
Hall on Friday, the 15th, Prof. lk. F. Miller presided rhe paper of the 
evening, Dry Rot in Timber Used in Slow Burning Construction, was pre 


sented by the author, Frederick J. Lloxis 

On account of the extent of the subject Mr. Hoxie confined hin 
fined himself to the types of fungus growtl rot, and 
to their effect on the timber generally used in mill construction, and gave 
special attention to yellow pine. In the beginning he called attention to 
the fact that as a result of the continued demand the quality of timber 
available for mill construction is constantly growing pooret ilso to the 
difficulty of making specifications which should absolutely insure the de 
sired quality of timber being obtained by reason of the wide difference in 
the character of woods covered by the same commercial designation. He 
recommended grading of lumber according to the number of annual grain 
bands and the specific gravity, rather than by the usual botanical desig 


uations. While dry 1 


t Is not as Common as Other less troublesome fungi. 
und is not found as extensively here perhaps as abroad, it was pointed out 
that it was exceedingly dangerous because of its tendency to develop un 
observed in the interior of sticks and at points where they were built into 
the masonry. The relative susceptibility of heart and sap wood to this 
infection was touched upon, also effect of the proportion of rosin It was 
shown how the infection was spread to sound lumber, both through faults 
in piling the lumber in yards and also when assembled in the bullding 
The author called attention to some steps which might be taken to check 
the infection when once started, and suggested that usually when 
infection became noticeable, injury had already gone so far as seri 
ously to weaken the structure. Preventive measures were more strong \ 
recommended and several processes of treatment of umber were dis 
cussed. 

At close of the written paper Mr. Hoxie showed a large number of slides 
illustrating the development of the fungus in lumber and the contributory 
part played by the rot in ruined structures. Several of these slides were 
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from micro-photographs showing very clearly 
f 


through the structure of the stick 
Charles ‘] Main. Me Ani. Soc M by eterre 0 e wll hievi 


effects of painting timbe ilding efore : ty ) 
become thoroughly seasoned 1 discusse : eve | es fo 
preserving inhbe | Ss d e ' 
Mem. At. So M. | RK. A. tlale, member o he | ‘ i 
i ineers, und others 
STUDENT, BRANCHES 
ARMOUR INSTITUTI 

A meeting of the Ari ~ ‘ | el é ber ¢ i 
Vhich Mr. Roesch nember o | é per on Cal 
bureters and Mixing Valves ove ‘ Ol engil 
and a large number of Ca ‘ ! | l e W l id 
dition to lantern slides, Mr. Roesch s ec iumber of carbureters, parts 

{f which were ¢ I iy ihe } el ‘ \ 
Bol le S. Libby, H. R. Kix ( 


COLUMBIA UNIVERSITY 


At a meeting otf e ¢ , . e} 
reports on power pliant experi Ce 4 
Swallow, and pr 
tative manufacturing ¢ 


Senkstaken 


OLLLO STATE UNIVERSITY 

Phe met U - University Stude ‘ 
Prof. F. E. Sanborn, Me Am. Soc. M. 1 0 
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Mem. Am. Soc. M. | Was nim ene 
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PENNSYLVANIA STATE COLLEGI 
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Wm. E. Evans, Secretary, Guy W. Barger, and ‘Tr Gor R. Re 
At the first meeting of the bran for the 
dresses were made by Dean J 


J. A. Moyer, A. J. Wood and J. A. Mease, Memly \ Soc. M 
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POLYTECHNIC INSTITUTE OF BROOKLYN 
On November 12, an illustrated lecture on the 1910 Expedition to Mt. 
McKinley by J. H. Cuntz was given before the Polytechnic Student Sec- 
tion. A discussion followed in which Henry Priester, B. L. Heustis, Mr. 
Adler and others participated 


SIBLEY COLLEGE 
At the first meeting of the Sibley College Student Branch on October 10 
Prof. D. S. Kimball, Mem. Am. Soc. M. E., spoke on Vittsburgh and Its 
Industries, before a large audience. Dr. William Kent, Mem. Am. Soc. 
M. E., addressed the meeting of October 30 on the Value of Affiliation 
and also on Educational Efficiency. 


UNIVERSITY OF ARKANSAS 
The following officers were elected on October 15 at the University of 
Kansas for the year 1912-1918: Honorary Chairman, B. N. Wilson, 
dent, Minto McGill, Vice-resident, J. G. Buerkle, and Secretary, Claude 
Bethel. An impromptu debate on the subject, 


Presi 


Resolved that the recipro 
cating engine is more efficient than the steam turbine for 
h.p., followed. 


sizes below 500 


At a meeting on November 5, Minto McGill opened a discussion on high 


carbon steel, in which various members of the branch participated 
UNIVERSITY OF CINCINNATI 


At a meeting of the University of Cincinnati Student Branch held 
November 1, in which the Student Branch of the 


on 
American Institute of 
Electrical Engineers joined, Mr. Fishback, sales maanger of the Electrical 
Controller Company of Cleveland, gave an illustrated lecture on the 
Handling of Iron and Steel by Electrical Methods, 


UNIVERSITY OF ILLINOIS 


Charles R. Velzy (Student 1914) addressed a meeting of the University 
of Dlinois Student Branch on October 26, on the Life of James Watt, which 
was illustrated with lantern slides. On November 12, Mr. A. S. Buyers of 
the mechanical engilieering department talked on the Theory and Use of 
the Slide Rule. <A general discussion followed. 


UNIVERSITY OF KANSAS 


A meeting of the University of Kansas Student Section was held on 
October 24, at which Prof. C. M. Young, of the Mining Engineering Depart 
ment, read a paper on Explosives, Nature and Composition, which the mem 
bers joined in discussing. ‘Two papers, The Production of Petroleum Oils, 
by W. H. Tangeman (Student 1910), and Oil Burners, by Earl Carson (Stu- 
dent 1912), were presented at the meeting of November 7 and discussed by 
those present. 


UNIVERSITY OF NEBRASKA 


A paper on Manometer and VPiezometer Tubes, by Prof. J. D. Hoffman, 
Mem, Am. Soc. M. E., was presented at a meeting of the University of 
Nebraska Student Branch on November 5, and was 


discussed by L. C. 
Lichty and B. E. Morley. 
































EMPLOYMENT BULLETIN 


The Society considers it a special obligation and pleasant duty to be the medium 
of securing better positions for its members. The Secretary gives this his personal 
attention and is pleased to receive requests both for positions and for men. Notices 
are not repeated except upon special request. Names and records, however, are kept 
on the current office list three months, and if desired must be renewed at the end of 
such period. Copy for the Bulletin must be in hand before the 12th of the month 


Che list of “men available’ is made up from members of the Society and good men 


not members Information will be sent upon application 


POSITIONS AVAILABLE 


0223 «Department manager wanted in a large works near New York, 
thaking light metal products of high grade, to organize, direct and control 
the movement of product through the plant, including regulation of stock 
and shipment of orders. Experience in mechanical and electrical engineer 
ing preferred, and training in up-to-date methods of organization, system 
and management essential. Give age, education, experience and references, 
Apply through Society. 

0224 Works superintendent for plant employing 400 men, manufacturers 
of Corliss engines and other heavy machinery Entire charge of plant will 
he given competent superintendent, Apply through Society 

0225 Commercial engineers for lubricating oil business Should | 
technically 


eo 
inclined, with good selling experience and acquaintance with 
iminufacturers, New York State and Connecticut 

0226 Assistant to purchasing agent, to take care of engineering specifi 
eations and contracts and act as consulting engineer; position calls for gen 
eral experience in mechanical engineering and in all matters relating to 
construction. Location New York State 


0227 Competent engineer as assistant to chief engineer in charge of 
power plants, regular steam and electrical equipment and large amount of 
hoth absorption and compression types of refrigerating machinery. Thor 
oughly competent man. Location New York State. 

O22S Expert on design of automatic machinery, who has been success 
ful along this line. 

0229 Young man, technical education, few vears’ practical experience 
n connection with boiler room work, for testing and investigating along 


lines of perfecting combustion, 
0230 


Tool designer, experienced man on modern cutting shapes and heat 
treatment, capable of maintaining tool equipment it 


most economical man 
ner and supervising tool room work. State fully experience. present em 
ployment and salary. 


O28 High class draftsman and designer of factory 
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layout and special 
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machinery, to carry out ideas in highly confidential capacity. Prefer man 
of at least 15 years’ experience in shop practice and designing. Apply 
through the Society. 

02352 Competent man to take charge of experimental department work 
ing in touch with the manufacturing department in view of devising and 
remodeling all types of harvesting machinery, including tillage implements 
Gnue who has had large experience in the field preferred, or a mechanical! 
engineer with extensive shop experience in desiguing and constructing 
various types of machinery and capable us an organizer and superintendent 

0233 Designer capable of handling draftsmen and producing results 
Certain amount of shop experience would be an advantage, with experi 
ence in industrial plant work. State salary expected and give complete 
references. Apply through the Society 

0254 Mechanical engineer having experience in designing and know! 
edge of locomotive work, one preferred who has specialized in stoker 
design and manufacture 

0235 Chief of bureau of gas and lighting for eastern city. One with 
the education of a chemical engineer with training and experience of 


business man preferred. Apply through the Society. 


MEN AVAILABLE 


538 Life member, 35 years’ experience in designing cutting machines 


and all apparatus including extracting and evaporating devices for putting 
raw material into marketable products of dye and farming woods, desires 


position. Has installed plants for economical utilization of spent wood for 


generating steam used in the plant. 

5389 Member, age 34, wide experience in design, construction and super 
vision of power plants, piping systems and general factory engineering, 
desires position as works engineer. Power plant economy and efficiency 
specialty. 


re | 
540 Mechanical engineer or superintendent for large corporation; ex 
perience along broad mechanical and steam power lines; executive, with 
ability to handle large number of men, or will consider proposition to act 
as consulting engineer 

541 Assistant general manager, at present employed in this capacity 
technical graduate, 16 years’ experience in combined manufacturing and 
engineering sales work, seeks responsible executive position, preferably 
with a concern manufacturing a standardized product rather than special 
work. 

542 Junior, 30 vears of age, Stevens graduate. desires position as pub 
licity manager for concern manufacturing engineering machinery, or posi 
tion of similar nature. Has had three years’ experience, editor of trade 
paper, also general business experience. 

543 Mechanical engineer, experienced in design, construction and main- 
tenance, competent to act as works engineer. 

544 Member, 23 years’ experience on rolling mills, miscellaneous steel 
works, hydraulic and special machinery, desires responsible position. Com 
petent to take entire charge of engineering department in any works build- 
ing the above lines of machinery. 
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545 Member with 15 years’ broad mechanical experience, at present 
employed as sales engineer, desires change. Qualified for assistant super- 
intendent, chief draftsman, estimator or sales engineer. 

546 Member, technical graduate, age 37, married, wants position as 
manager. At present employed. Has had practical, manufacturing and 
sales experience, both as superintendent and as sales manager. Has thor 
ough knowledge of production, costs and manufacturing processes. Would 
prefer nominal salary with percentage of protits. 

547 Mechanica! engineer, age 32, married, with initiative, resourceful 
ness and executive ability; technical education and experience in design, 
construction and erection, estimating, valuations, purchases and testing; 
investigations and reports, general and special machinery and tudustrial 
plant equipment, special proficiency in internal combustion motors. Prefers 
location in moderate sized Eastern city. Salary $3000, 

548 Junior member, 29, married, twelve years’ experience in shop draw 
ingroom and foundry, five years in executive positions, wishes position as 
assistant superintendent or engineer. Good organizer, designer of auto 
matic machinery and foundry equipment for large production. Thoroughly 
acquainted with operation of grey iron and malleable foundries. Salary 
$1500. 

549 Mechanical engineer, member, university graduate, 25 years’ ex 
perience in the building, erection and managing of sugar and chemical 
plants, designing and building special apparatus, vacuum and condensing 
plants, power plants, etc., will consider position as superintendent, manag 
ing engineer of industrial plants, or take charge of branch office for equip 
ment of such plants. 

550 Junior member, technical graduate, experience in fire protection and 
operating department of large light and power company, desires position 
with manufacturing concern or consulting engineer. 

551 Technical graduate, M.E. and C.k. Wishes to take charge of 
machine design or descriptive geometry departments of a university or 
technical school. Has been professor for a number of years in machine 
design and descriptive geometry, and is author of recent text-books on 
these subjects. Would accept position as mechanical or research engineer 
in manufacturing plant, consulting and testing work. At present employed. 

552 Junior member, with three years’ experience in heating and ven 
tilating work and power plant installations would associate with archi 
tect’s or consulting engineer's office, taking charge of some line of work. 
Graduate of a leading Eastern technical school. At present employed. 

553 Junior, age 30 years, technical graduate, with experience in design, 
construction, operation and maintenance of power plants and substations, 
and in testing electrical and other machinery, desires responsible position 
with large manufacturing plant or with contractors doing power plant or 
hydroelectric work. Salary $175-$200 per month. 

554 Mechanical engineer, extensive practical shop and commercial ex 
perience, expert in up-to-date manufacture of interchangeable machinery, 
can reduce costs and increase production. At present employed. 

555 Associate, age 35, desires position in Philadelphia or vicinity. At 
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present employed as checker in drawingroom. 
tural and mechanical lines. 


Experienced in civil, strue- 
556 Mechanical engineer with general engineering, construction, rail 
road and factory experience desires position. 
tion work. 


Recently engaged in valua 


557 Technical graduate experienced in selling, sales supervision and 


organization desires executive sales position. Competent in design, opera 

tion and sale of power plant equipment, including water purification. 
558 Member, graduate mechanical engineer, age 39, married, desires po- 

sition as superintendent, plant engineer or purchasing agent. Has technical 


and commercial knowledge in machine shop and foundry practice. At pres- 


ent employed. Location near New York. Salary $3500. 
5n5o Member, technical graduate, B.S. and M.E., at present employed 


Lighting, heating and ventilation preferred, but not insisted upon. 


| 


























ACCESSIONS TO THE LIBRARY 


WiTtH COMMENTS BY THE LIBRARIAN 


_ This list includes only accessions to the library of this Society. Lists of acces 

sions to the libraries of the A. I. E, E. and A. I. M. E. can be secured on request 

from Calvin W. Rice, Secretary, Am. Soc. M. E 

AMERICAN CERAMIC SOCIETY. ‘Trans. vol. 14. Columbus, 1912. Gift of 
society. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Index to Trans. vols, 1-74, 1867 

1911. New York, 1911. 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS Trans. vol. 33, 1911 
New York, 1912. 

AMERICAN WooD PRESERVERS’ ASSOCIATION. Pro. Sth Annual Meeting, 1912 
Baltimore, 1912. Gift of association 

AMERIKANISCHE HUTTENWERKE, Peter Eyermann. Wein, 1912 Gift of 
author. 

BRITISH FIRE PREVENTION COMMITTEE. Red Book no. 169. London, 1912 

CAMBRIDGE (Mass.) WATER Boarp. Report for the year ending March 31, 
1912. Boston, 1912. Gift of board. 

CARELS-DIESEL ENGINE. Gift of W. R. Haynie. 

CONCRETE HigHways. Philadelphia, 1912. Gift of Association of Ameri 
can Portland Cement Manufacturers. 

“SLECTRIC LIGHTING AND MISCELLANEOUS APPLICATIONS OF ELECTRICITY, Wm 
S. Franklin. New York, The Macmillan Co., 1912. 


This volume is particularly interesting in that although it is a text book for thr 
ise of students, the first chapter covers installation and operation costs and the sell 
ing price of electrical energy, thus entering in the very beginning into a discussion of 
the most important part of electrical engineering. Professor Franklin's book, which 
is intended to be a companion volume to his Dynamos and Motors, is evidently in 
tended to be used by his students in Lehigh University 


ELECTRIC POWER FROM THE MISSISSIPPI RIVER. 3ull, Nos. 1-7, 1911-1912. 
Keokuk, 1911-12. Gift of B. H. Parsons, 
ELEMENTARY MACHINE DRAWING AND DESIGN. Win. C. Marshall. Veu 


York, McGraw-Hill Book Co., 1912. 


Professor Marshall's book has been planned for students in engineering who have 
had a previous course in orthographic projection, but who have not yet become 
acquainted with simple machine elements. It is primarily a text book for the stu 
dents in the Sheffield Scientific School of Yale University, but will undoubtedly find 
large acceptance in other engineering schools. 

ENERGY AND VELOCITY DIAGRAMS OF LARGE GAS ENGINES, THEIR USE AND 
Lay-Ovut, Paul L. Joslyn. Cincinnati, Gas Engine Publishing Co., 1912. 

In this book the author gives the methods of laying out energy and velocity dia 
grams for large engines operating on blast furnace, producer or natural gas, with 
instructions as to their use, etc. The data given are the result of actual designing 
of this character on some of the largest engines built in America and Europe and 
will be found of inestimable advantage to the designer working on engines of this 
character 
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DIE ENTROPIE-DIAGRAMME DER VERBRENNUNGSMOTOREN EINSCHLIESSLICH DER 
GASTURBINE, P. Ostertag Berlin, 1912. 

DIE EXISTENZ DER MOLEKULI EXPERIMENTELLE STUDIEN, ‘The 
Leipzig, 1912 

FLooD WALL AND MopERN WHARI Location and Description. Pittsburgh, 
1912. Gift of Flood Commission of Pittsburgh 


i 


Svedberg 


FORSCHERARBEITEN AUF DEM GEBIETE DES EISENBETONS Pt. 20 Berlin 
1912. 

GRINDING WHEELS. Hartford, 1912 Gift of Traveler 

HETCH HETCHY WATER SUPPLY FOR SAN FRANCISCO, 1912 Report, John R 
Freeman. San Francisco, 191 Gift of John R. Freeman 

IowA STREET AND INTERURBAN RAILWA ASSOCIATION Pro. 8th Annual! 
Convention, 1911 Davenport, 1912 Gift of associatio1 

JAHRBUCH DER MOTORLUFTSCHIFF Si! EN [AFI 1907 
1910. Berlin. 

MANCHESTER STEAM USERS’ ASSOCIA1 . Met 
1911. Vanchest 

MARKET STREET EXTENSION RAI CRANSII NNI N , 7 


ngzineers 


— 


IN PEAKS 
RIDGE, REPORT ON, Bion J. A d Pre nary Report No. 8, submitted 
October 7, 1912 1912 G of autl 

MECHANICAL ENGINEERING I ,.ATOR MAN Karl Bb. Smitl Ed. 2 
Philadelphia, Drexel I tute Pres 19 Gift iuthor 


The author state it : to g ’ y ilong 
ferent lines that would serve I ting ig 
engineers, and not L ¢ $ t té 1 them 
principles ex] } i g has n 
left for another volume Ss in é tai ] first edition 
which was issued in 1909, have D tted ey LV t ind a few 


added to the second editic 
MECHANISM, R. McA. Keown Vew York, McGraw-Hill Book Co.. 1912 
METROPOLITAN SEWERAGE COMMISSION OF New Yori Report 1912. Ne 
York, 1912. Gift of commission. 
MODERNE TECHNIK, H. Bliicher 2 vols. Le 
MODERNE WINDTURBINEN, Otto Stertz Leipzi 1912 
MotTeurs A DEUX TEMPs, L. Ventou-Duclaux Paris. 1912 
NATIONAL MACHINE Too. Bul Rs’ ASSOCIATION Official Report — 
1911, October 1911, Atlantic Citv. New York 191 
NATIONAL RIVERS AND HARBORS CONGRES Pro. Sth Annu 
1911. Cincinnati, 


- 


NEW YORK STATE EDUCATION Depa MENT. S« enir of the Dedication of 


the New York State Education Building, Octobe 
1912. Gift of d 
DER PORTLAND CEMEN ND § ANWENDUNGEN IM BAUWESEN, F. W 


Biising and C. Schumanr x Ll, 1912 


r 10-14, 1912. i/bany, 


PRACTICABILITY, UTILITY AND BENEFIT OF RATLROADS Inland Transit. N. W. 
Cundy. Ed. 2. 

PROCURING AND MAINTAINING FOREIGN PATENTS Washinaton. 1910 Gift 
of Alexander and Dowell 

THE Ruvper. vo!. 16, 1805. New York, 1905. 

St. Lovts Rattway Crus. Offi Pro., vol. 1, nos. 1-9: vol. 2, pos. 1-10: 
vol. 3, nos. 1-11; vol. 4, nos. 1-2; vol. 5, nos. 1-12; vol. 6, nos. 1-12; vol. 

















a, 
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7, nos. 1-12; vol. 8, nos. 1-12; vol. 9, nos. 1-12; vol. 10, nos. 1-12; vol. 
ll, nos. 1-5, 7-12; vol, 12, nos. 1-12; vol. 13, nos, 1-10, 12; vol. 14, nos. 
1-12; vol. 15, nos. 1-2, 4-5, 7, 9-12; vol. 16, nos. 1-12, St. Louis, 1896- 
1912. Gift of St. Louis Railway Club. 

SCIENTIFIC AMERICAN. vol, 2, nos. 1-2, New York, 1846. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 6th Annual Convention. 
Papers, Reports and Discussions, May 12-14, 1910. Dallas, 1910. Gift 
of association, 

DAS STEINKOHLENGAS IM KAMPF GEGEN DIE VERSCHWENDUNG DES NATIONAL- 
VERMOGENS, Franz Messinger. 1911. 

Text Book ON ROAvs AND PAVEMENTS, Frederick P. Spaulding. Ed. 4. New 
york, J. Wiley & Sons, 1912. 

STREET PAVEMENTS AND PAVING MATERIALS. A Manual of City Pavements: 
the Methods and Materials of Their Construction. Geo. W, Tillson. 
Ed. 2. New York, John Wiley & Sons, 1912. 


rhe interest of the mechanical engineer in the subject of roads and pavements 
must be due largely to the effect on these surfaces of the modern automobile. Pro- 


r Spalding’s work deals rather with the country road than with the city pave 
ment, whereas Mr. ‘lillson’s wor« confines itself almost entirely to the city pave- 
men Lhe itter contains an interesting chapter on the construction of street car 
tracks in paved reets and roadways which should be of interest to the engineer for 
electric railw , and also a chapter on the protection of pavements, a subject which 
is not given the attention it should have in the United States of America. Both of 
these works are distinct contributions to the subject and should receive the attention 

engineers 
[He Tost STEAM TURBINES, Constructed by F. Tosi Reprinted from 


Engineering, April 26, 1912. London, 1912 

LA ‘TURBINA A VAPORE “ Tosl" Maria, F. Modugno. Roma, 1912. 

UNIVERSITY OF PITTSBURGH. OUTLINE OF THE SMOKE INVESTIGATION Bull, 
No. 1, August 1912. Gift of R. C. Benner. 

WESTERN RAILWAY CLUB Official Pro. 1911-1912. Chicago, 1912 Gift 
of club 

WHAT IS A MILLION DOLLARS TO THE CITY OF NEW YoRK, ANYWAY? Corre 
spondence with Mayor Gaynor regarding ‘Tunnel Construction, Duncan 
I>) McBean, Gift of author 

WoORKING PLAN FoR ForEStT LAND BELONGING TO THE CITY OF NEW BEDFORD 
ON THE WATERSHEDS OF GREAT AND LITTLE QUITTACAS PONDS Vew Bed 
ford, 1912. Gift of R. C. P. Coggeshall 


UNITED ENGINEERING SOCIETY 


(JESCHAFTS-BERICHT DER DEUTSCHEN BUCHDRUCKER BERUFS GENOSSEN 
scHAF?T Jabr 1911. Frankfort-on-Main, 1911. Gift of Deutschen Buch- 
drucker Berufs Genossenschaft 

UNITED STATES CATALOG Books IN PRINT JANUARY 1, 1912 Ed. 3. Minne 
tpolis-New York, H. W. Wilson Co., 1912. 


EXCHANGES 


ECOLE D’'APPLICATION DU GENIE MARITIMI COURS DE MACHINES A VAPEUB. 
Vol. 1, 1910-1911. 
Cours de Construction du Navire. Tome II, 1910-12. N.p. n.d. 
(Exchange. ) 
INSTITUTION OF CIVIL ENGINEERS OF IRELAND. ‘Trans. vol. 38. Dublin, 1912, 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. Trans. vol. L\ 
Glasgow, 1912. (Exchange.) 
INSTITUTION OF NAVAL ARCHITECTS. Trans. vol, 54, 1912. London, 1912. 


TRADE CATALOGUES 


AMERICAN METER Co., Erie, Pa. Catalogue of metric metal works, 1909. 

J. M. Dover Co., Philadelphia, Pa. Cat. 1912, 96 pp. 

Hess Bricutr Mra, Co., Philadelphia, Pa. Vertical shaft, Sheet 183A, Class 
I; marine propeller shaft ball bearings, Sheet 86; mounting for double 
exhaust fan, Sheet 87, Class X; two direction thrust bearings, medium 
weight series no. 2100, Sheet 49B, Class III; numerical index to data 
sheets, July 1912; classified index to titles, data sheets. July 1912 

INGERSOLL-RAND Co., New York. Temple-Ingersoll electric air rock drills 
instructions for installing and operating, 34 pp.: 5-l° Temple-Ingersoll 
electric air drill, instructions for installing and operating with dupli 
cate part list, 22 pp.; Temple-Ingersoll electric air rock drills, de 
scriptive, April 1912, 15 pp.; Temple-Ingersoll electric air rock drill, 
type 4-E, July 1912, 5 pp.; type 5-F, July 1912 

Metric Metart Works, Frie, Pa. Wescott gas and air meter. 

NoRTH WESTERN EXPANDED METAL Co., Chicago, Ill Expanded metal con 
struction, Bull. No. 10, Nov. 1912. 

OTTO GAS ENGINE WorkKsS, Philadelphia, Pa. Catalogue describing the Otto 
horizontal crude oil engine, type DHL 50, 16 pp 

PARKESBURG [RON Co., Parkesburg, Pa. Descriptive catalogue, 48 pp, 

Pyotr Co., Chicago, /ll. Pulley catalogue and price list, 1912, 111 pp 

UNDER-FEED STOKER Co. oF AMERICA, Chicago, Ill. Publicity magazine, Oct. 
1912. 

WESTINGHOUSE MACHINE Co., East Pittsburgh, Pa. Circular W.M.501, Aug 
1909. 

WHITING FouNpRY EQUIPMENT Co., Harvey, Jll. Cat. No. 99, foundry cranes 
and equipment. 

Yate & Towne Mre. Co., New York. Hoists, the triplex block, 
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President 
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V ice-Presidents 

Terms expire 1912 Terms expire 1913 
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Meeting 1913 
E. D. Merer, Chmn 


J.W.Lies,Jr.,V-Chmn 


W. F. M. Goss 
(. W. BAKER 
W. H. WILey 
\. C. HUMPHREYS, 
President, er-officw 
C. W. Rice, 
Secretary, ez-offici 











LOCAL 


Boston Ne 
E. F. Mituer, Chmn. 
R. E. Curtis, Secy. 
Henry Bartietr 
R. H. Rice 
G. F. Swain 

San Francisco 


A. M. Hunt, Chmn. 
T. W. Ransom, Secy. 
W. F. Duranp 

E. C. JonEs 

Tuos. Morrin 


Paut M. CHAMBERLAIN, Chmn, 


Pau. P. Birp 


Y ork 

F. H. Cotvin, Chmn. 
F. A. WALDRON, Secy- 
H. R. Cos.ricH 


u 


EDWARD VAN WINKLE 


R. V. Wricut 


Philadelphia 


A. C. Jackson, Chmn 

D. R. YARNALL, Secy 

J. E. Grspson 

W. C. Kerr 

T. C. McBripe 
Chicago 


Cincinnati 


A. L. DELEEuw, Chmn. 


W. G. FRANz 


G. W. GALBRAITH 


H. A. Bocarpus 


MEETINGS OF THE SOCIETY 


St. Louis 
E. L. OnLE, Chmn. 

Treas.¥. E. Bauscn, Secy. 

M. L. Hotman 

JOHN HUNTER 

R. H. Tair 
New Haven 
E. S. CooLry, Chmn. 


’ EK. H. Lockwoop, Secy 


F. L. BigeELow 
L. P. BRECKENRIDGE 
H. B. SarGeENT 


G. F. GEBHART 
A. L. Rict 


J. T. Fata, Secy. 
L. H. THULLEN 


SusB-CoMMITTEES OF THE COMMITTEE ON MEETINGS 


Textiles 


C. T. PLuNKEtT?, Chmn 


E. W. Tuomas, Secy. 
D. M. Bates 
Joun Eccies 
E. D. FRANcE 
E. F. GREENE 
F. W. Hosss 
C. R. MAKEPEACE 
C. H. MANNING 
H. F. MANSFIELD 
Cement Manufacture 
F. W. KEeLiEy, Chmn. 
J. G. BeRGQUIST, 
V-Chmn 
W. R. Dunn 
Morris KInp 
F. H. Lewis 
W. H. Mason 


J. 


Administratior 
M. Dopagg, Chmn 


L. P. Aurorp, Secy. 
D. M. Bates 


H 
Ww 
W 
Ww 
H 
H 


Tron and Stee l 


Jos. MorGan, Chmn. 
W. P. BAaRBA 

F. F. BEAL 

RoGeErs BIRNIE 

A. L. Cosy 


JULIAN KENNEDY) 


M. T. LorHrop 
R. K. MrapE W. E. SnyDER 
EsNAR PossELT J. T. Watuis 
H. J. SEAMAN R. M. Watr 
H. StRUCKMAND 
A. C. TaGGE 
P. H. Wiitson Hoisting and Conveying 


Machine Shop Practice 


F. E. Rocers, Chmn. 
. D. BuRLINGAME 
W. L. CLarK 

A. L. DELEEUW 
W. H. Drerenpor: 
F. L. EBERHARDT 
F. A. ERRINGTON 
A. J. FULLER 

H. D. Gorpon 

H. K. HATHAWAY 
ALEX. KEARNEY 
Wm. LopGE 


oe 
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Air 


R. B. SHERIDAN,Chm? 
C. K. BaLpwIn 
Atrex. C. Brown 

Y. G. DALI 

P. J. FICKINGER 

F. E. Hovetr 
SPENCER MILLER 

A. L. ROBERTS 
HARRY SAWYER 
Machinery 

F. W. O’Netn, Chmn. 
H. V. ConrapD 


WILLIAM PRELLWITZ 
R. H. Rice 


2124 


. A. Evans 


JILFRED LEWIS 


T. L. LYawu 
’. B. Tarpy 
. R. Towne 
° H. VAUGHAN 


Industrial Building 
CHARLES Day, Chmn 
WILLIAM DALTON 
J. O. DEWoLrF 
F. B. GrtBRETH 
C. T. Main 

Railroads 
E. B. Katre, Chm? 

G. M. Basrorp 

W. G. BESLER 

. H. Exu 

N. Evy 

. F. M. Goss 

. L. HUMPHREYS 

’. F. Krese. 

. B. Porter 

. W. STORER 

H. VAUGHAN 
.. V. WRIGHT 

Fire Protection 
J. R. FreeMAN, Chmn. 
E. V. FRENCH, 

Vice-Chmn. 
ALBERT BLAUVELT 
F. M GRISWOLD 
H. F. J. Porter 
T. W. Ransom 
Il. H. Woo.son 





OFFICERS OF THE GAS POWER SECTION 


Chairman Secretary 
H. J. K. Freyn Geo. A. ORROK 
Gas Power Literature Com- 
mittee Gas Power Membership 
; R.B.BLoEMEKE,Chmn Committee 
Gas Power Executive Com- A. W. H. Griepe A. F. Srinuman,Chm 
miulee H.S. IsHam H. V. O. Cors 
F.R.Hurron(1),Chmn J. MarBaumM J. H. Lawrence 
F. R. Low (3 W. F. MonaGHan I. S. Kine 
1. Ek. Mouutrop (5 W.S. Morrison J. H. Norri 
Max Rorrer (1 S. 1. OESTERREICHER G. M.S Tam 
H. F. Smira (1 S. O. SANDELI J. D. SHaw 


H. H. Supier (2 H. G. Wourt H. W. Anne! 
H. E. LoNGwWE.LL (1) N. J. YounG ©. D. Smiru 
Gas Po ver Committee on Veet ’ 


Wa. T. MaGruper, Chm ki. D. Dreyrus NISBET LATTA 
W. H. BLauve.t A. H. GoLpIncuam H. BR. MacrarLanp 
OFFICERS OF AFFILIATED SOCIETY 


P Ot de rice Association 0) Mecha» ca ky 7ineer 


. M. Puerrerp.ace, Pres W. H. Paine, Vice-P 
J. A. Brooks, Secy. \. H. WHat ey, 7 


OFFICERS OF STUDENT BRANCHES 


DATE 
HONORA! 
NS ‘ \ UTHORIZED CHA 
= ahead HAIRMAN 
\ I Mar. 9, 1909 G. F. Gebhardt E.R. H. R. K 
| I Mar. 9,1909 W. D. Ennis B. L. A. | 

( l r 1909 ¢ s. E. Luck E. W.S8 PAs 
( I Dec. 4 0S C. Ca nter Ss. D. M DS. W 

l June 2, 191 H. A. S. H tl E. E. I J. F. Be 
LelandStanfordJr. | Mar. 9,1909 W. F. Durand C. W. Scholefield Vv. Ww. W 
M Ir f Te N 1909 E. F. Miller J. G. Russe 1. Bod 
New } < Uni 3 N 1909 C. E. Houghton 
O} State U1 rsit Jan.10, 1911 W r. Magruder R.H.N I R. M. I 
Penna. State Colleg Nov. 9, 1909 J. P. Jacksor J. F. Blank G. W. Barge 
Purdue t rsit Mar. 9,1909 G. A. Young A. W. Kimme G. F. Lynde 
Rensselaer | Inst Dec. 9, 1910 A. M. Greene, Jr. W. D. Small O. A. Van De 

burg 

State Univ. of Ky Jan.10, 1911 F. P. Anderson R. R. Taliaterr vr 
Stevens Inst. of Tech Dec. 4, 1908 | Alex.C. Humphreys J. H. Vander Veer J. Strauss 
Univ. of Arkansas Apr.12, 1910 B. N. Wilson M. Met C. Bethe 
[Ty California Feb.13, 1912 | Joseph N. Le Cont J. F. Ball G. H. Hag 
Univ. of Cincinnat Nov. 9,1909 J. T. Faig C. F. Lyth A. O. Hurx 
Univ. of Illinois Nov. 9, 1909 |W. F. M. Goss L. G. Smith C. A. Seh 
University of Kansas Mar. 9,1909  F. W. Sibley E. A.VanHouter L. E. Ka 
Univ. of Maing Feb, 8, 1910 | Arthur C. Jewett 4. H. Blaisd W. B. Emersor 

»f Missour Dec. 7, 1909 | H. Wade Hibbard F. I. Kem; R. Rung 

f Nebraska Dee. 7, 1909 J. D. Hoffman P. S. Tone M. C. I 

f Wisconsin Nov. 9, 1909 | A. G. Christie W. D. Mover W. K. I 
Washington Universit Mar.10,1911  E. L. Ohl E. Doug t E. I ‘ 
Yale Universit Oct.11, 1910 L. P Breckenridge C. E. Boot} O. D. ¢ 
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THE WARNER & SWASEY COMPANY 
Works aid Maine O fice : CLEVELAND, OHIO 
Branch Offices : New York, Boston Detroit and Chicago 


TURRET LATHES TURRET SCREW MACHINES BRASS-WORKING MACHINE TOOLS 





No. 8—3%” bar capacity; 20” swing 


Turret Screw Machines 


Great productive capacity—adaptability and mechanical refinement—the result of 
thirty years’ specialized experience devoted to the highest standard of construction. 


Five sizes—} to 33” bar capacity; 10 to 20” swing 


Turret Lathe equipment planned—estimates of output furnished—re presentative will visit you. 





WHEELING MOLD & FOUNDRY CO. 


WHEELING, W. VA. 


DESIGNERS AND BUILDERS OF 


Steel Works and 
Rolling Mill Equipment 


SPECIAL MACHINERY 


Hydro-Electric and Lock Gate Work 
Valves, Frames and 
Operating Mechanism 


STEEL CASTINGS—machined or in the rough 
ROLLS—chilled, sand and steel 
ESTIMATES FURNISHED PROMPTLY 


PITTSBURGH OFFICE NEW YORK OFFICE 
Farmers Bank Building 1401 Singer Tower 











EXTRACTS FROM THE BOOK OF THE 


COPIES OF THE BOOK 


Multi-stop and Double Turners 


IG. 1 illustrates the advantage of the double stop for each position 
of the turret, and the double adjustment of each turner. This 
piece has six finished diameters and six shoulders, and is turned 

by only three turners, which occupy only three positions on the 
turret. This not only leaves the remaining positions free for other 
tools, but it saves the operator the time and energy required to run 
the turret slide back each time. 

All this is obtained without complication, and without introduc- 
ing any features that are annoying when not in use. 

In addition to the double stop for each of the six positions of the 
turret, we have an extra stop, consisting of a pin which may be 
dropped into any one of the six holes at the rear of the turret slide. 
This makes it possible to borrow five extra stops for any one of the 
tools, and gives to this tool seven length or shoulder stops, and leaves 
one stop for each of the remaining tools. 














FIG, 1 


The illustrations, Figs. 2 and 3, give examples of what one tool 
can do in this machine on chuck work, when we take advantage of 
the seven length stops and the seven shoulder stops of the cross-feed 
head. 

Of course, in general practice three or four stops for one tool are 
all that will be needed, but since the modern cutting steels have 
greater durability, there is nothing lost by giving each tool all the 
work it can do. 

Outer face and all shoulders and diameters accurately finished to 
independent stops by one tool. When roughing and finishing cuts 
are required, the roughing tool can be set near enough to use the 
same stops that are accurately set for the finishing tool. When an 
extra tool is used to give a roughing cut it is set as indicated by 
dotted lines in Figs. 2 and 3. 

We find it difficult to illustrate all of the classes of work that can 
be turned out by this machine, but a little thought will suggest 


smite Jones & Lamson 


Germany, Holland, Belgium, Switzerland, Austria-Hungary, 
M. Koyemann, Charlottenstrasse 112, Diisseldorf, Germany. 
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HARTNESS FLAT TURRET LATHE 


MAILED ON REQUEST 





many forms that may be readily handled in bar and chucking work, 
both steel and iron, on account of the many provisions for bringing 
both turret and cross slide up to fixed stops; either by power feed 
or by hand. 

















* 
Machin M Pan V weir rans 
London, England. 
France and Spain, Ph. Bonvillain and E. Ronceray, 9 and 
11 Rue des Envierges, Paris. Italy, W. Vogel, Milan. 


























Increase theProduction 


of your motor driven machines by securing 
complete control of their operations. 


G-E Industrial Control Devices 


illustrated on this page will enable you to 
start, stop, reverse, or vary the speed of 
your machines with the accuracy and re- 
liability essential to highest efficiency. 


These devices are the result of many 
years’ co-operation between engineers who 
understand motor applications and engi- 
neers who are specialists on industrial 
control devices. 


Every device is made from the highest 
grade materials, machined and assembled 
by skilled workmen, and tested to meet 
your requirements before shipment. Bul- 
letins and further information on request. 


General Electric Company 


Principal Office: SCHENECTADY, N. Y. 


36581 

















MESTA 


MACHINE CoM piabbd : 
i PITTSBURGH, 
DESIGNERS & BUILDERS 
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Class ‘‘NE-1’’ 


Power 






































Of Personal Concern to You 


Obviously, you buy an air compressor for the purpose of making 
compressed air—and you want one that will make the most 
air at the least cost. 


Now, a compressor that will do this must be a perfectly balanced 
unit—one in which the ideals of a perfect design are realized 
by means of high-class materials and workmanship. 


The best compressor may be open to criticism in some detail, 
if that detail is considered by itself. But that very detail, 
if considered in relation to the machine as a whole, may 
only evidence the builder’s extreme care in maintaining that 
perfect balance which stands for continued success. 

The point is—do not be influenced in your purchase of a com- 
pressor by some much exploited detail. Judge the machines 
under consideration as units, specifically designed for a 
specific purpose. 

Measured by this standard—as by any other sound standard— 
Ingersoll-Rand Compressors will be found to represent the 
best value your money can buy. 


wew vn INGERSOLL-RAND CO. 


Offices in All Principal Cities of the World 


COMPRESSORS’ AIR TOOLS AIR HOISTS SAND RAMMERS 
No C-29 
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Disassembled View of Orange Peel Bucket 


HE Mead-Morrison Orange Peel Grab 
combines a minimum of working parts 
with maximum durability, efficiency and 
‘apacity. The period of its service is pro- 
longed indefinitely through the use of renew- 
able bronze bushings and renewable steel dig- 
ging points. Its use is a permanent economy. 


Mead-Morrison Grabs are also made in Clam 
Shell and Special Types. 


( ‘orre sponde ice In ile d 


MEAD -~MORRISON 
MANUFACTURING COMPANY 


NEW YORK, 149 Broadway 

CHICAGO, Monadnock Block 

BALTIMORE, 821 Equitabk 
Building. 

PITTSBURGH, 108 West 
Parkway, N.S 

SAN FRANCISCO, Metropolis 
Bank Building 








NEW ORLEANS, 110 North 
Peters St 

MONTREAL, 286 St.James St. 

SEATTLE, Bailey Building 

PORTLAND, Lumbermen’s 
Building 

LOS ANGELES, 1206 Unior 

Trust Building 


2054 


























Profitable Publications for the Manufacturer 





By FREDERICK W. TAYLOR, M. E., Sc.D. 
6x9 inches. Printed on heavy paper; 144 pages and folder. Cloth, $1.50. 
The chief object of the author is to advocate the accurate study of ‘““How long 
it takes to do work,” or scientific time study, as the foundation of the best man- 


agement, coupling high wages with low labor cost. It is the original presenta- 
tion of the principles of Scientific Management. 


PARTIAL INDEX OF SUBJECTS 


What Is the Best Index to Good Shop | Illustrations of the Practical Results 
Management? | Obtained Through the Application 
Why it Is Possible to Pay High Wages of the Task Idea in Management 


and Still Have a Low Labor Cost. Standards. : 
Pipe tegii Planning Department : General Anal- 
The Evils of “‘Soldiering.”’ 


ysis of the Duties and Qualities 


The Only True Remedy for ‘‘Soldier- Demanded of a Good Foreman 
ing.” Steps to Be Taken in Changing from 

Accurate Scientific Time Study. Ordinary to the Best Type of Man- 
: , ‘ ; - agement. 

Differential Rate System of Piece Work. Where to Begin in Making Changes in 

The Task Idea in Management. Management. 

















The Art of Cutting Metals 


SECOND EDITION. 
By FREDERICK W. TAYLOR, M. E., Sc.D. 


Written by the inventor of high speed steel, this book contains detailed in- 
structions on how to treat high speed steel so as to make the best possible tool 
for roughing and finishing work. Gives standard shapes, lip and clearance 
angles, directions for forging and grinding, notes on tool steel and its treatment, 


etc. 
6x9 in. 248 pages, with 24 folders. Cloth, $3.00. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 WEST 39th STREET, NEW YORK 























New Process Pinions are the 
me, Strongest non-metallic 
—y gears made. 


We frankly admit that some kinds 
cf sclid metal pinions outlast New 
Process Pinions, but where prevention 
of noise and vibration enters into con- 
sideration positively no other gears 
yn the market compare with New 
>rocess. In almost every instance, a 
noisy metal to metal gear drive can 
e successfully and permanently quiet- 
ed at reasonable expense by substitut 
ing a New Process Pinion for the 
noisy metal one. Their installation 
adds to the comfort of the entire 
shop force, saves time, avcids mis- 
understandings and easily repays the 
expense in reduced breakage of gear 
teeth and lengthened life of the 
machines. We will send literature. 





The New Process Raw Hide Co. 
Office and Works, Syracuse, N. Y. 





High-Speed Steam-Hydraulic Forging Presses 
double your production with one-half 
your labor cost and steam consumption 


COST OF REPAIRS REDUCED 


Eliminates Heavy Shocks and 
Vibration 


SINGLE LEVER CONTROL 


SMALL SIZES—Single Frame Type 
LARGE SIZES—Four Column Type 


BUILT FOR ALL CLASSES OF 
FORGING, SHEARING OR PRESSING 





uanuracrosn unex pavy pros. urp. parenra U0 Tons to 12,000 Tons Capacity 
UNITED ENGINEERING & FOUNDRY CO. 


2300 FARMERS’ BANK BUILDING PITTSBURG, PA. 
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NASH GAS ENGINES 


Thousands of installations 





throughout the country testify 
to. the Economy, teliability 
and Satisfaction secured from 
Nash Gas Engines. 


Preferred for over 25 years 


for Power, Electric Lighting, 


Pumping and Fire Protection. 





Sizes 6 to 425 H. P. 


Operate on Gas, Gasoline, Producer Gas, ete. 


NATIONAL METER COMPANY 
Petco’ 84 CHAMBERS STREET, NEW YORK !"5;Xel" 


Chicago Boston Pittsburgh San Francisco Cincinnati Los Angeles 

















LUNKENHEIMER CAST STEEL VALVES 


These valves are particularly adapted for extreme condi- 
tions of superheat and strain 

They are the only Cast Steel Valves made to meet standard 
specifications, and are the only steel valves containing less than 
OS per ce nt of either phosphorous or sul ph il 

The tensile strength of Lunkenheimer Cast Steel is about 
80,000 pounds per square inch 

All parts subjected to wear are renewable 

Made in two combinations as regards material used for 
the trimmings, to meet various conditions of pressure and 
superheat 

Lunkenheimer Cast Steel Valves include ¢ tlobe. Angle, Gate, 
Non-return Safety Boiler Stop, ete 

This line of valves is also made in ‘‘Puddled” Semi-stee 
and (‘ast Tron 


Your local dealer can furnish them; if not, write us 





Write for 1912 catalogue. 


THE LUNKENHEIMER COMPANY 
Largest Manufacturers of High Grade Engineering Specialties in the World 
General Offices and Works: CINCINNATI, OHIO, U. S. A. 


New York, Boston, Chicago, London, 8. E., 
64-68 Fulton St. 138 High St. 186 N. Dearborn St. 35 Great Dover St. 
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HAMILTON CORLISS 


HORIZONTAL CRANK AND FLY WHEEL 
} PUMPING ENGINES 





! are P yarticularly designed for hard service and long life and the valves are nged in the anne led 
| casting decks in such mannner that the flow of water is not deflected in all directions. a 

' ical the case when the bee-hive or cage system is used 

' 

} 

; 





Hamilton Corliss Engines are the most economical steam rated prime movers known and 


are sold on their operating record 
Send for Bulletin ‘‘F’’ 


THE HOOVEN, OWENS, RENTSCHLER CO., Hamilton, Ohio, U. S. A. 


The Improved 


Murphy Automatic Furnace 


For over 30 years the leading Automatic Stoker—Over 1,500,000 H.P. in operation 
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UNITED ELECTRIC LIGHT CO., SPRINGFIELD, MASS 


Ist order Sept., 1903— 900 H.P 3rd order Mar., 1907—2400 H.P 
2nd “ 1904—1900 H.P 4h “ Jan. 1910—2400 H.P 


rT MURPHY IRON WORKS, Detroit, Mich. = °°r3i""°" 
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CTHE TRIPLEX BLOCK) 
Sq The Red Danger Sign 


“T° HE Red Danger Sign on the sidewalk gives warning even 
when the suspended load is safe. 


But in the shop no danger sign is displayed when an un 
safe chain block is used. Such a block awaits only the whim 
of untested metal to work destruction and death 


Yale & Towne engineers test every chain block for a wide 
margin of safety. That test makes the sign of warning of 
the cheap block unnecessary, for Triplex Blocks are of Steel 
construction hooks, chain, sheave, gears i 
and driving pinion. Settle your hoisting 
problems with the new Book of Hoists, K-12. 
Write for your copy now. 


EVERY BLOCK TESTED TO 50°, OVERLOAD 


Triplex } 16 sizes: One-fourth of a ton to forty tons 
Blocks ) 300 Active Blocks all over the United States 





THE YALE & TOWNE MANUFACTURING COMPANY 


Also Duplex Blocks, Differential Blocks and Electric Hoists 


9 Murray Street New York, N. Y. 
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THE WIRES 


in Roebling Wire Rope are made from carefully 
selected, thoroughly tested metals. 


They are drawn and treated so as to develop 
to the fullest extent the strength, toughness and 
pliability required for high grade rope. 

These wires are stranded into rope in accord- 
ance with designs proven by long experience to 
be best adapted for good service. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J. 


oe 
———— 
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Agencies and Branches: 
New York Chicago Atlanta Cleveland 
San Francisco Los Angeles Portiand, Ore. Seattle 
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The Problem of Spillage 
is Entirely Eliminated 


with the use of 


2 

The Jeffrey Close-Lip 
“ Elevator- 

Pivoted Bucket convey: 
for handling Coal, Ashes, Ce- 
ment, Sand, Stone, Ore and 
other materials. 

With this equipment Automatic Loaders are used as shown in 

illustration above, uniformly filling each bucket. 

Buckets are discharged to bins by means of either stationary or 
movable trippers, both of which may be used on the same con- 
veyer. 


Write for Catalog 32-A, illustrating and describing 
over 50 Jeffrey Coal and Ashes Handling Systems. 


Jeffrey Mfg. Co., Columbus, O. 


New York Pittsburg Birmingham Denver 
Boston Charleston, W. Va. Chicago Seattle 
Philadelphia Atlanta, Ga. St. Louis Montrea 








For a RELIABLE 


Conveyor Belt 
—the GOODRICH 


"THERE'S no more RELIABLE con 
veyor belt on the market than the 
Goodrich Every foot, ves, every inch of a 
Goodrich Conveyor Belt is dependabk 
If you want reliability in any part of your equip 
ment, you surely want it in a conveyor belt 


GOODRICH CONVEYOR BELTS 


live up perfectly to the Goodrich reputation for RELIABILITY and uniformity 
They are not excelled by any other product of the “largest rubber factory in 
the world. 






The Goodrich reputation is back of each belt. Each belt combines the best 
of material with the best workmanship and long Goodrich experience 


Eac h belt is os longlived 5 al d costs least per ton of mate rial h indl d 


= Write today for the xperience of conveyor belt user 
see what they sav about Goodrich reliability 


THE B. F. GOODRICH COMPANY 


T MARK AKRON, OHIO 
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O’K. SPEED REDUCING TRANSMISSIONS 


Are made in ratios varying from 4:1 up to 1600 to 1 ranging from ¢ to 75 HP. They will be found 
efficient, strong and durable, being entirely incased and oil tight as well as dust and fool proof. All 
moving parts run in the 
same direction and by 
taking power from three 
points it gives a well 
balanced drive of great 
emergency strength 

Ask for Bulletin E 

Send for Catalog D 
on Cut Gearing and In- 
cased Worm Gear Re- 





ductions 


D. O. JAMES MFG. CO., 1120-22 W. Monroe St., CHICAGO, ILL. 
AL 


Power Transmission Appliances 








FRICTION CLUTCH PULLEYS FLOOR STANDS 

FRICTION CLUTCH COUPLINGS HEAVY MILL BEARINGS 

FRICTION CLUTCH QUILLS SHAFT COUPLINGS 

FRICTION CLUTCH OPERATORS SHEAVES anp TENSION CARRIAGES 
FRICTION CLUTCH SHEAVES PULLEYS anp FLY WHEELS 





FALLS CLUTCH and MACHINERY CO. 


CUYAHOGA FALLS, OHIO, U. S. A. 
New York City, 206 Fulton St. Boston, 54 Purchase St. Crincrnnatr, 208 Elm St. 














) 
THE A. & F. BROWN CO. 
ENGINEERS, FOUNDERS, MACHINISTS 
| AND MILLWRIGHTS 
POWER TRANSMISSION 
MACHINERY 
DESIGNED, FURNISHED AND ERECTED 
J SPECIAL MACHINERY > 
Friction Clutch Pulleys IRON CASTINGS Gears of all kinds 
and Couplings aud sizes 
WORKS: ELIZABETHPORT SALES ROOM; 172 FULTON ST., 
NEW JERSEY NEW YORK CITY j 
Papers read before The American Society of Mechanical Engineers 
No Pri 
1190 Hoisting and Conveying Machinery, Titcomb $0.20 
1191 Continuous Conveying of Materials, Peck 20 
1192 The Belt Conveyor, Baldwin 20 
1193. Conveying Machinery in a Cement Plant, Tomlinson 10 
1194 Performance of Belt Conveyors, Haddock 10 
1195 Discussion on 1190, 1191, 1192, 1193, 1194 30 ; 
$1.10 
Price, per set, $1.00 Members’ rates are half price 
Address CaLvin W. Rick, SECRETARY, 29 West 39th St., New York } 
en a } 
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ALLIANCE CRANES All Types 


Also Rolling 
Mill and 
Hydraulic 
Machinery, 
Steam Ham- 
mers, Punches and Shears, Scale Cars, Copper 
Converting Machinery, etc. 








THE ALLIANCE MACHINE CoO. ALLIANCE, OHIO 


Pittsburg Office, Frick Building Birmingham Office, Woodward Building 


MANNING, MAXWELL & MOORE 


INCORPORATED 


Machine Tools, Electric Cranes 
and Engineering Specialties 





85-87-89 LIBERTY STREET NEW YORK 


%& CLYDE Hoisting Engines 


have steel gears and ratchets. Shafting is 
extra heavy with long bearings. Connect- 
ing rods have solid ends. Boilers 
have large heating surface. 


Large stocks on hand—Ask for catalogue. 


CLYDE IRON WORKS, DULUTH, MINN. 


CHICAGO, ILL. NEW YORK SAVANNAH 
318-19 Fisher Bidg. NEW ORLEANS HOUSTON 















Elevators | 


Papers read before The American Society of Mechanical Engineers 


No. Price | 
ae i Te cs iss cnc mana wanes bb neeees e's dee bknert $0.50 | 
oe Se er cL 2 en... ve ceeaneeeabdcnvedaneseseen 10 

981 Test of a Hydraulic Elevator System, R. P. Bolton............. 10 =| 

1128 Test of a Plunge Elevator Plant, A. J. Herschmann............. 30 | 
} 1161 A High-Speed Elevator, C. R. Pratt.................c.0ceeeee 40 
1300 Operating Conditions of Passenger Elevators, R. P. Bolton...... 10 


Members’ rates are half price 
) Address Catvin W. Rice, Secretary, 29 West 39th St., New York 
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Keeler Cross Drum 
Boiler 


All wrought Steel Construction 








Designed for limited ceiling spact 
or restricted openings 
Shipped “knocked down.”’ 


Ask for Neu ( 
Established 1864 
E. Keeler Co., Williamsport, Pa. 


Pittsburg Chicago Dallas 


ataio 
lidi 





New York Boston Phila 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Water Tube Steam Boilers 


STEAM SUPERHEATERS MECHANICAL STOKERS 
Works: BARBERTON, OHIO BAYONNE, N. J. 


BRANCH OFFICES 


BOSTON, 35 Federal St PHILADELPHIA, North American Bidg SAN FRANCISCO, 99 First Street 

PITTSBURGH, Farmers Deposit Bank Bidg NEW ORLEANS, Shubert Arcade DENVER, 435 Seventeenth Street 

SALT LAKE CITY, 313 Atlas Block CHICAGO, Marquette Bidg ATLANTA, Candler Bidg 

CLEVELAND, New England Bidg PORTLAND, ORE., Wells-Fargo Bidg HAVANA, CUBA, 1164 Calle de la Habane 
nes FATTIE. Mutual Life R 


LOS ANGFLFES. Ame un Bank Ride CINCINNATI, Traction Bidg 








Massachusetts Standard Quality 


BOILERS 


Return Tubular Internally Fired Upright and Water Tube 
PLATE WORK OF EVERY DESCRIPTION 


ROBB ENGINEERING CO. Ltd. 


Waverly St., South Framingham, Mass. 








SCOTCH BOILERS 


DRY AND WATER BACK 


THE 
KINGSFORD 
WATER TUBE BOILER 


KINGSFORD FOUNDRY & MACHINE WORKS 
OSWEGO, N. Y. 
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BROWN 
IP YROMETERS 


The standard since 1860 


THE BROWN INSTRUMENT CO. 
Philadelphia, Pa. 


| BRANCH OFFICES 
New York Pittsburg Chicago 













JENKINS BROS. CHECK VALVES 


are made from Standard and Extra Heavy pattern, both 
brass and iron body in several different styles—horizon- 
tal, angle, vertical, swing. All are fitted with the 
Jenkins Disc, thus assuring a tight seat. And as the 
Jenkins Disc takes practically all the wear, the seat is 
seldom injured, and valves give long and satisfactory 


service without requiring attention or repair. 


Catalogue mailed on request 


J F N K | N § K 4 0 § » NEWYORK BOSTON PHILADELPHIA CHICAGO 


>. NEW TYPES OF BRISTOL’S CLASS 
I RECORDING THERMOMETERS 
are illustrated and listed in new 24-page Catalog 
No. 1100 which is just off the press. 

New 48-page Catalog No. 1200 on Bristol’s 
Class II Recording Thermometers, also just 
printed. 

Write for Catalogs No. 1100 and No. 1200. 


THE BRISTOL CO., WATERBURY, CONN. 


RITE for a copy of our 

booklet entitled “The 

Modern High Speed Automatic 
Engine,” which describes 


The American Ball Angle 
Compound Engine 


AMERICAN ENGINE COMPANY 
42 RARITAN AVE., BOUND BROOK, N. J. 
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INDIVIDUAL SANITARY WASH BOWLS 


Arranged in Single or Double 
Batteries, of Practically Any 
Number of Bowls:— 


Hot and Cold or Cold Water 
Only. Plain Nozzle, Self- 
Closing or Compression 
Bibbs:— 


Plain Cast Iron, Galvanized 
Iron or Vitrified Porcelain 
Enameled Iron Bowls. 





Send for complete catalog of our full line of all metal Shop and Factory 
Equipment, Sanitary Wash Bowls, Improved Soda Kettles, Improved 
Stools, Work Benches, Stock Racks, Sanitary Drinking Fountains, etc. 


MANUPACTURING EQUIPMENT & ENGINEERING COMPANY, BOSTON, MASS. 


STANDARD ROLLER 
THRUST BEARINGS 


are operating successfully 
under a load of 2,250,000 
pounds at 100 R. P.M. 
Also extensively used in 
hydro-electric plants 


Send for literature 


Standard Roller Bearing Co. 


Philadelphia, Pa. 











Condensers 


Papers read before 
The American Society of Mechanical Engineers 


No. Price 

291 Surface Condensers, J. M. Whitham..................0eeeceeeees $ .10 

534 An Evaporative Surface Condenser, J. H. Fitts.......... couse 

693 A Self Cooling Condenser, R. Alberger................000cceeeees .20 

798 Cooling Tower and Condenser Installations, J. H. Vail.............  .20 

1072 Condensers for Steam Turbines, Geo. I. Rockwood....... Poohacay .20 
$ .80 

Set Complete, $ .75 Members’ rates are half price 


Address Catvin W. Rice, SEcRETARY, 29 West 39th St., New York 








WE SPECIALIZE 


We concentrate our entire attention on valves and hy- 
drants and do not have a line of miscellaneous sundries 
such as fittings, boiler trimmings, etc., to divide our 
interests. Thus wecan give valves particular attention. 

The result of this concentrated effort is shown in Ken- 
nedy Valves—it shows in their design, workmanship 
and finish. 


THE KENNEDY VALVE MFG. CO. 


Main Office and Works, 1028 E. Water St., ELMIRA, N. Y. 
Branch Office and Warehouse, 45 Beekman St., NEW YORK CITY 
Agencies, 666 Western Union Bldg., Chicago, III. 
262 Market St., San Francisco, Cal. 
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- Seigge'simeie* — Steam and Power Pumping Machinery 
—For every service—— 


American Compound Pumps work- 
ing on Elevator or Water Works 
service have shown a very low steam 
consumption and a minimum main- 
tenance cost. 

They have been found reliable 
and ready to work with the 
Governor. 





Our No. 18 Catalogue goes into details. 


Compound Packed Plunger Pump. 


American Steam Pump Company, Battle Creek, Mich. 


CENTRIFUGAL 
PUMPING MACHINERY 


Of all Descriptions 


MORRIS MACHINE WORKS 


BALDWINSVILLE, N. Y. 


HENION & HUBBELL, Agents, 61-69 N. Jefferson 
Street, Chicago, Ill. 


H. A. PAINE, Agent, Houston, Tex. 
New York Office, 139-41 Cortlandt Street 








The Driver Cannot Become 
Seriously Overloaded 


under any conditions at the specified speed when Goulds 
Single Stage Double Suction Centrifugal Pumps are used. 


This and other special features of the Goulds = 
design are described in Bulletin 110 (Sie. 


Send for a Copy. 


| THe GZOULDS \S 
tances nra.or PUMPS a 


78 W. FALL ST., SENECA FALLS, N.Y. 












The Proof of the Coal is in the Evaporation 


per Pound. 

The Venturi Meter VENTURI METER TUBE 
| aids in determining the coal best adapted to the operating 
| conditions of any particular plant. 
| 


Bulletin No. 68 on re 


BUILDERS IRON FOUNDRY .- Providence, R. I. 
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ENGINEERING SCHOOLS and COLLEGES 





NEW YORK UNIVERSITY 
SCHOOL OF APPLIED SCIENCE 


Depa RTMENTS OF Civil, Mechanical and Chem- 
ical Engineering. 


For announcements or information, address 
CuarR.Les Henry Snow, Dean, 
UNIVERSITY HEIGHTS, N. Y. CITY. 





POLYTECHNIC INSTITUTE OF 
BROOKLYN 


Course IN MECHANICAL ENGINEERING, 
Evening Post-Graduate Courses. Fred. W. 
Atkinson, Ph. D., President; W. D. Ennis, 
Member A. S. M. E., Professor Mechanical 
Engineering. 





TUFTS COLLEGE 


DEPARTMENT OF ENGINEERING. Civil, Me- 
chanical, Electrical and Chemical Engineering. 
New laboratories and excellent equipment. 
Beautiful site within four miles of Boston. Pre- 
paratory department for students who have had 
engineering practice, but insufficient prepara- 
tion for college work. For information concern- 
ing courses and positions of graduates, address 


Pror. G. C. AntToony, Dean, 


TUFTS COLLEGE P. O., MASS. 


THE RENSSELAER 
POLYTECHNIC INSTITUTE 


Courses in Civil, Mechanical and Electrical 
Engineering and General Science leading to the 
degrees, C. E., M. E., E. E. and B. 8. 

Unsurpassed laboratories for Mechanical and 
Electrical Engineering. 


Catalogue sent upon application, TROY, N.Y. 





PROFESSIONAL CARDS 


THE ARNOLD COMPANY 


Engineers—Constructors 


Electrical—Civil— Mechanical 


105 South La Salle Street, CHICAGO. 





BERT L. BALDWIN 
Member A. S. M. E. and A. I. E. E. 


Plans, Specifications and Superintendence of 
Manufacturing Buildings, Plants and Equip- 
ments of same. 


Perin Building, CINCINNATI, OHIO 





F.W. Dean H.M.Haven Wm. W. Crosby 


Members A. 8S. M. E. 
F. W. DEAN, INC. 
Mill Engineers and Architects, 


Exchange Building, 53 State St., 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, Coal, 
Paper, etc. Inspection of Material and Appa- 
ratus at Manufactories. 
80th Street and East End Avenue. 


NEW YORK CITY. 





FORD, BACON & DAVIS 
Engineers 
115 Broadway 
NEW YORK 


New Orleans San Francisco 


CHAS. T. MAIN 


Member A. S. M. E. 
Mill Engineer and Architect 
201 Devonshire Street, BOSTON, MASS. 





S. WARREN POTTS 


Mechanical Engineer and Expert 
Machinery 1 ¢ 


Designed and Constructed 





BOSTON, MASS 


1820 Park Row Bldg NEW YORK. N.Y 
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MACHINE SHOP EQUIPMENT 





MACHINE SHOP EQUIPMENT 





BUTTERFIELD & CO. 
Dersy LINg, Vr. New York, 126 Chambers St. Rock IsLtanp, P. Q 
Manufacturers of Taps, Dies, Screw Plates, Stocks and Dies, Tap 


W renches, and all Thread Cutting Tools. Our goods are not surpassed by 
any in the world 








THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N.Y. 


Sole manufacturers in America of Carb ndum hardest, sharpest, quicke 
cutting and most uniformly perfect abrasive material known. The Carborundum pr 
ducts include Grinding Wheels for every possible grinding need, Sharpening Stor 
Oil Stones, Rubbing Bricks, Carborundum Paper and Cloth, Valve Grinding Comy nd 
Carborundum Grains and Powders, and Garnet Pape 








THE J. M. CARPENTER TAP & DIE CO. 
PAWTUCKET, R. 1. 
Carpenter's Tools for cutting Screw Threads, Taps, Dies, Screw 
Plates, Dies and Stocks, Tap Wrenches, etc., have been 38 years on the 
market and 38 years in the lead. 








THE FELLOWS GEAR SHAPER CO. 
SPRINGFIELD, VT. 


The Gear Shaper cuts the smoothest gears in use, because the cutter is a theoreti- 
eally correct generating tool and is ground after being hardened It is also the fas 
machine on the market by 25 to 50°). Literature gives reasons in detail. 








THE GARVIN MACHINE COMPANY 
137 VARICK St. NEW YORK CITY 
Manufacturers o lete | Plain and Universal Milling Machines, Screw 


ol a comp sine of 
Machines, Monitor Lathes, Tapping Machines, Duplex Drill Lathes, Speed Lathes, Cutter 
Grinders, Automatic Chucks, et: 











THE HEALD MACHINE COMPANY 
WORCESTER, MASS. 


Manufacturers of Grinding Machines. Internai Grinders, Cylinder 
Grinders, Surface Grinders, Drill Grinders 








PAPERS PUBLISHED BY A.S. M. E. 

No. 1276c. Mechanical Features of Electric Driving in Machine Shops: J. Riddell 
price $0.20; No. 1180. Power Transmission by Friction Driving: W. F. M 
$0.30; No. 859. Efficiency of Electric Transmission in Factories and Mills: W. 8. Aldrich, 
price $0.20; No. 969. The Use for Surveying Instrument in Machine Shop Practice: C. 
C. Tyler, price $0.20. 


. Goss, price 
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MACHINE SHOP EQUIPMENT 





INGERSOLL-RAND COMPANY 


11 Broapway NEW YORK 

Air Compressors, twenty standard types, capacity 8 to 8000 cu. ft. per minute; 
“Crown” and ‘Imperial’ Air Hammers and Drills, all sizes; ‘Imperial’? Air Motor Hoists, 
capacity } to 5 tons. 








JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VT. 


Manufacturers of the Hartness Flat Turret Lathe; made in two sizes 
for both bar and chuck work. 








THE KING MACHINE TOOL CO. 
CINCINNATI, O. 
Vertical Turret Machines, 28” and 34”. 


Vertical Boring and Turning 
Machines, 42” to 84”, inclusive. 








THE R. kK. LE BLOND MACHINE TOOL CO. 
CINCINNATI, OHIO 
We manufacture a complete line of Heavy Duty Lathes and Milling Machines. They 


are scientifically designed, so the power is limited only by the strength of the cutting tool. 
It will pay you to investigate our machines. Catalogue upon request. 








MANNING, MAXWELL & MOORE, Inc. 
SINGER BUILDING, NEW YORK 
Are the largest and best known distributors of Machine Tools in the 
world and carry in stock the product of the foremost designers of the many 
branches of machine tool building in the United States. 








MANUFACTURING EQUIPMENT & ENGINEERING CO. 
BOSTON, MASS. 
We manufacture a full line of all metal Shop and Factory Equipment, 
Sanitary Wash Bowls, Improved Soda Kettles, Improved Stools, Work 
Benches, Stock Racks, Sanitary Drinking Fountains, ete. 








THE NEW PROCESS RAW HIDE CO. 
SYRACUSE, N. Y. 


Manufacturers of New Process Noiseless Pinions and also of accurately 
cut Metal Gears of all kinds. 











PAPERS PUBLISHED BY A. S. M. E. 


No. 1230. Transmission of Power by Leather Belting: C. G. Barth, price $0.50; No. 
1313. Milling Cutters and their Efficiency: A. L. DeLeeuw, price $0.30; No. 1083. 
Belt Creep: W. W. Bird, price $0.10; No. 1291. Symposium on High Speed Tools: H. I. 
Brackenbury, and Discussion, price $0.70. 
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MACHINE SHOP EQUIPMENT 





WALTHAM MACHINE WORKS 
WALTHAM, MASS. 


Our Bench Lathes swing 8”, will take §’’ rod through the chuck and the workmanship 








is of the highest watch machine standard. It is a necessity in the modern tool room, Cata- 
log for those interested. Also makers of Automatic Precision Bench Machiner 
THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO 
BRANCH OFFICES: NEW YORK CHICAGO DETROIT 
We offer a most complete line of high-grade Turret Lathes for producing work a 


rately, rapidly and economically. Our catalog, which describes these machin 
be mailed on re quest. 








WELLS BROTHERS COMPANY 
GREENFIELD, MASS. 


We make and sell the Little Giant line of Taps, Dies, Screw Cutting 
Tools and Machinery 











PRECISION 
BENCH 
LATHES 


TURRET 
LATHES 


TAPS AND 
DIES 


FOUNDRY EQUIPMENT 





INGERSOLL-RAND COMPANY 


11 Broapway NEW YORK 
‘Crown” Sand Rammers, floor and bench types; “Crown” and “Imperi Chipping 

Hammers; “Imperial”? Air Motor Hoists, } to 5 tons capacity; Air ¢ 

types, capacity 5 to SUOO cu. It. per minut« 








MUMFORD MOLDING MACHINE CO. 


30 Church St., New York 2014 Fisher Bldg., Chicago, Ill. 
Plain Power Squeezing Machines Split Pattern Vibrator Machines 
Jolt Ramming Machines Pneumatic Vibrators 








J. W. PAXSON CO. 
Pier 45 Nortu PHILADELPHIA, PA. 


Manufacturers and engineers. Complete Foundry Equipment. Cu- 
polas, Blowers, Sand Blast Machinery, Cranes, Tramrail Systems. Foundry 
Buildings designed, Foundry Sand, etc. 








WHITING FOUNDRY EQUIPMENT CO. 
HARVEY, ILL. 


Manufacturers, Engineers and Designers of complete equipment for grey iron, brass, 
ear wheel, pipe, steel and malleable foundry plants, and Cranes of all kinds for every 
service. Buildings designed and furnished; equipment installed and operated 
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BLOWERS, FANS, DRYERS, ETC. 





BLOWERS, FANS, DRYERS, ETC. 





BLOWERS P. H. & F. M. ROOTS CO. 

GAS CONNERSVILLE, IND. 

EXHAUSTERS Nites Cidinitiieetesteanhine, Sid tineiin ties. Mematen vateinn 

PUMPS cleaning, for laundries, for blacksmiths Posit Rotary P ps I t Pressure Gas 
Exhausters. High Pressure Gas Pumps. Flexible Couy 








RUGGLES-COLES ENGINEERING CO. 
DRYERS McCormick BuipG., CHICAGO Hupson TerminaL, NEW YORK 


Dryers. Direct heat, Indirect heat, and Steam Dryers for all kinds of 
materials 














ones B. F. STURTEVANT COMPANY 

wens HYDE PARK, MASS. 

ECONOMIZ- We make equipment to foree or exhaust air unde r all conditions 
ERS Largest standard line ol “ready to at liver , ans in the world ail dl special 
ENGINES | work done where necessary. Consulting representatives in or near your city. 





ROLLING MILL MACHINERY 





ENGINES MACKINTOSH HEMPHILL & CO. 


ROLLING PITTSBURGH, PA. 
MILL Engines, single and compound, corliss reversing and blowing. Roll- 
MACHINERY ing Mill and Hydraulic Machinery of all kinds. Shears, Punches, Saws, 


Coping Machines 








iat UNITED ENGINEERING & FOUNDRY CO. 


HYDRAULIC 2300 Farmers’ Bank Bldg. PITTSBURG, PA 
FORGING Manufacturers of High-Speed Steam Hydraulic Forging Presses. 
PRESSES Single Lever Control Suilt for all classes of Forging, Shearing or Pressing. 


100 to 12,000 tons capacity. 











WHEELING MOLD & FOUNDRY CO. 


ROLLING Pittsburgh, Pa WHEELING, W. VA New York, N. Y 
MILL 
EQUIPMENT Designers and Builders of Steel Works and Rolling Mill Equipment 


Steel Castings machined or in the rough. Chilled, Sand and Steel Rolls. 
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PUMPS AND HYDRAULIC TURBINES 





PUMPS AND HYDRAULIC TURBINES 





AMERICAN STEAM PUMP COMPANY 
BATTLE CREEK, MICHIGAN, U. 8. A. 
The Manufacturers of Marsh and American Steam and Power Pumping M 


low maintenance cost, anal 3 








M. T. DAVIDSON CO. 


13-53 Kear St., BROOKLYN, N.Y. 

New York: 154 Nassau St. B 

High grade economical Pumps for 
densers 


OsTon: BO Oliver St 


ill services. Surface and Jet Con- 








THE GOULDS MANUFACTURING 
SENECA FALLS, N. Y. 
Manufacture of Ff nt Trij cP ver Pumy 


COMPANY 








HOLYOKE MACHINE COMPANY 
HOLYOKE, MAss. 


Water Wheels with Connections and Complete Power Transmiss 
Water Wheel Governors, Gearing, Wood 
Pumps, Hydraulic Presses. 


on 


Pulp and Paper Machinery, 


Special Machinery 


tO ¢ rder 


WORCESTER, MASS. 








J. & W. JOLLY, Inc. 
HOLYOKE, MASS. 


McCormick Holyoke Turbines designed to suit Mill or Hydro-Flectri 
Work Pape r Mill Machinery, Shafting, Gearing, Pulley nd bkreight 


elevators. 








LAMMERT & MANN 
216-220 So. JEFFERSON ST CHICAGO, ILL 
ENGINEERS AND MACHINISTS 
Manufacturers of Rotary 


Vacuum Pumps for highest dry 
Lead Pumps 


vacuum, 
Rotary Blowers, ete 








MORRIS MACHINE WORKS 
BALDWINSVILLE, N. Y. 


Manufacturers of Centrifugal Pumping Machinery, Vertical and Hori- 
zontal Engines and Marine Engines 
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ALMY WATER TUBE BOILER CO. 
PROVIDENCE, R. L.- 


Manufacturers of Almy Patent Sectional Water Tube Boilers for steamships, river 
steamers, both propelier and stern wheel, torpedo boats, fire boats, launches. Donkey 
Boilers for steamships and for all kinds of stationary work. 








AMERICAN ENGINE CO. 


12 Raritan Avi BOUND BROOK, N. J 
Builders of American Ball Angle Compound Engines. Angle com- 


pound, SO to 1 000 h D.: double angle compound, 160 to 2.000 } p.; fou 
cylinder triple 120 to 1.600 h p 








THE BABCOCK & WILCOX COMPANY 
S5 LIBERTY STREET, NEW YORK 


Water Tube Steam Boilers, Steam Superheaters, Mechanical Stokers. 








BALL ENGINE COMPANY 
ERIE, PA. 


Builder f Ball Single Valve Automatic and High Speed Corliss Engines with non- 
hing 1 e gear, for direct connection, or belting to electr yenerators 








BUCKEYE ENGINE CO. 
SALEM, OHIO 
Builders of Steam and Gas Engines; high in duty, superior in regu- 
lation. Buckeye Four-Stroke Cycle Gas Engine, single and double-acting, 
in powers from 50 to 6000 h. p. 








ERIE CITY IRON WORKS | 

ERIE, PA. 
Boilers: water tube, horizontal tubular, return tubular, water bottom portable 
pen bottom portable, vertical tubular and vertical water tube Engines: Erie Cit 


Lentz four valve losed high speed, automatic, center crank le crank, portable and 
Feed-Water Heaters from 25 to 600 h.p. 











PAPERS PUBLISHED BY A. 5. M. E. 


No. 1081. Counter Weights for Large Engines: D.S. Jacobus, price $0.20; No. 1329. 
Strain Measurements of Some Steam Boilers under Hydrostatic Pressure: J. E. Howard, 
price $0.30; No. 1298. Combustion and Boiler Efficiency: E. A. Uehling, price $0.30; No 
1308. Oil Fuel for Steam Boilers: B. R. T. Collins, price $0.20. 
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STEAM ENGINES AND BOILERS 





HARRISBURG FOUNDRY & MACHINE WORKS 
HARRISBURG, PA. 


Manufacturers of Fleming-Harrisburg Horizontal Engines, Corliss and 


Single Valve, Simple, Tandem and Cross Compound 








THE HOOVEN, OWENS, RENTSCHLER CO. 
HAMILTON, OHIO 


Manufacturers of Hamilton Corliss Engines, 
Corliss Engines, High Duty Pumping Engin 
pressors, Special He ivy Castings 


Hamilton High spec d 


<, Power Pumps and Com- 








KEK. KEELER COMPANY 
WILLIAMSPORT, PA 

Water Tubs 

Supporting Stacks, Feed Water Hi 


Internal Furnace and Return Tubular Boiler Self- 








KINGSFORD FOUNDRY & MACHINE 


OSWEGO, NEW YORK 


WORKS 








\ir Compressors; Power Transmission M 


densers; 


Scotch Boilers, Dry and Waterback; also Improved Manning Vertical 
Boilers, and Special Boilers for Steam Heating 
MESTA MACHINE COQ. 
PITTSBURGH, PA 
Complet« Powe r Plant | q Llp ent (, nd steam ] ngi ' OF = 








ROBB ENGINEERING CO., 
, SOUTH FRAMINGHAM 


LVD. 
Waverly St , MASS 
» BOSTON t t 
Robb-Brady Internally 


and other types of boilers; Smoke Stacks, Tank 


yw . NEW 


131 State St 


Fired Boiler, Water Tube, Return Tubu 

















$0.30. 


THE VILTER MEG. CO. 
1070-1088 CLINTON Sr. MILWAUKEE, WIS 
] | 
I lers ( | Gil Hi I) | | 
( 1 Serv higt I I 
PAPERS PUBLISHED BY A.S. M. E. 

No. 1071. Influence of the Connecting Rod Upon Er e J SAM pr 
$0.10; No. 922. Effect of Clearance on Economy of Stea Engine A. Kingsbur pr 
$0.10; No. 873. Comparison of Rules for Caleulating the Strength of S m Boiler 
H. de B. Parsons, price $0.10; No. 819 Boiler and Furnace Efficienc R. S. Hale, price 
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WEIMER MACHINE WORKS COMPANY 
LEBANON, PA. 

Builders of Blast Furnace Blowing engines and equipments. Cinder 
and hot metal cars. Furnace Bells and Hoppers. Rolling Mill castings. 
Special attention paid to quick repair work and work governed by En- 
gineers’ specifications 











THE WESTINGHOUSE MACHINE CO. 
EAST PITTSBURG, PA. 
Designers and builders of Steam Turbines, Steam Engines, Gas En- 
gines, Gas Producers, Condensers and Mechanical Stokers. 








GAS ENGINES AND GAS PRODUCERS 





DE LA VERGNE 


1123 E. 138 Tx Sr. 


MACHINE COMPANY 
NEW YORK CITY 
tefrigerating and Iee Making Machinery, 5 to 600 tons capacity; 


Oil Engines up to 360 B. H. P.; Gas Engines 75 to 2400 B. H. P. 








AUGUST MIETZ IRON FOUNDRY & MACHINE WORKS 
123 Morr Sr., NEW YORK 

Oil Engines, Marine and Stationary, 2-400 h.p., 150,000 h.p. in opera- 
tion. Direct coupled or belted to Generators, Air Compressors, Pumps, 
Hoists, ete., 


etc. 








NATIONAL METER COMPANY 
NEW YORK CHICAGO BOSTON 
Nash Gas Engines and Producers are capable of running at their rated 
load for ten consecutive hours on one charge of fuel; will develop a B. H. P. 
hour on one pound of coal; are reliable because they’re Nash. 








THE SMITH GAS POWER CO. 
LEXINGTON, OHIO 


Builders of Smith Automatic Gas Producers, both suction and pressure 
types. Mechanically Operated Gas Producers in large units for power and 
heating plants. Tar Extractors and Gas Cleaning Plants. 











PAPERS PUBLISHED BY A. 5. 

No 1336. Symposium 

$0.50; No. 1337. 
No. S41 X. 
Frith, price $0.90; No. 1238. 


M. E. 


on Oil Engines: H. R. Setz and F. M. Towl, Discussion, price 
Design Constants for Small Gasolene Engines: W. D. Ennis, price $0.10; 
A Regenerator Cycle for Gas Engines Using Subadiabatic Expansion: A. J. 


Marine Producer Gas Power: C. L. Straub, price $0.20. 
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AMERICAN BALANCE VALVE CO. 
JERSEY SHORE, PENNA. 
We make Balanced Slide and Piston Valves for Manufacturers of 


Steam Engines, also for Old Power Equipment, from Steam Pumps to 
Battleships Write us. 








AMERICAN STEAM 
BOSTON, MASS. 


GAUGE AND VALVE MFG. CO. 


ESTABLISHED 185] 








THE ASHTON VALVE 
NEW YORK CHICAGO 


Makers of the Ashton Pop Safety \ alves, Water Re lief Valve s, Blow 
Off Valves, Pressure and Vacuum Gages. All of a superior quality and 
guaranteed to give greatest efficiency, durability and perfect satisfaction 


CQ). 
BOSTON 








W. N. BEST 


11 Broadway NEW YORK CITY 
Apparatus for and technical information relative to all forms of liquid 
fuel equipment. 








THE BRISTOL COMPANY 
WATERBURY, CONN. 
Bristol’s Recording Pressure and Vacuum Gauges. Bristol’s Recording The ometet 
The Wm. H. Bristol Electric Pyvrometers Bri Recording Voltimeters, Ammeters 


stol’s 
and Wattmeters Bristol's Recording Water Level Gauges Bristol's ‘J e Recorder 
and Bristol's Patent Steel Belt I acing 








THE BROWN INSTRUMENT CO. 
ESTABLISHED 1860 PHILADELPHIA, PA 


Manufacturers of the Brown Pyrometers, the first to be manufactured in this « ne 
try, and having the largest sale today Also manufacturers of Thermometers, 


dicators and Recorders, Voltmeters, Ammeters and kindred instruments 








CHAPMAN VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 


BOSTON NEW YORE ST. LOUIS PITTSBURGH CHICAGO PHILADELPHIA SAN FRANCISCO 


Brass and Iron Valves for steam, water, gas, oil, ete. 


Sluice Gates. 
Send for catalogue. 
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POWER PLANT AUXILIARIES AND SPECIALTIES 








CRESCENT MANUFACTURING CO. 
SCOTTDALE, PA 


Lackawanna Sight Feed Lubricators and Automatic Grease Cups 








THOs. H. 


AND 23RD STs. 


DALLETT CO. 
PHILADELPHIA, PA. 
Air Compressors suitable for high-class instal- 


inlet and discharge valves Also Pneumatic 
drums, condensers, etc. Send for literature. 


YORK 


Manufacturers of 


lations 


1 complete line of 
Equipped with special ‘Silent’ 


Boiler Scalers for cleaning boiler sheets, 








DIAMOND POWER SPECIALTY COMPANY 
70 First St... DETROIT 
Bourse Bldg. 702 Singer Suite 24—19 Pearl St 
PHILADELPHIA BOSTON 
Mechanical Systems for cleaning Soot from heating surfaces in all stand- 
ard makes of Boilers Soot Blowers for all Standard Boilei 


1534 Monroe Bldg. 
CHICAGO 


Bldg. 


NEW YORK 








HILLS MeCANNA COMPANY 
153 W. ININZIE S1 CHICAGO, ILL. 


Force Feed Lubrication Pumps made Im any number of Feeds or 


( ‘ompartm«¢ nts 








HOMESTEAD VALVE MANUFACTURING CO. 
Works: HOMESTEAD, PA. PITTSBURG, PA. 
Manufacturers of “‘Homestead Valves.” Straightway, Three-way and 
lour-way, for blow-off or for highest pressure and most difficult service for 
water, air or steam Valves unlike all others. 








THE HUGHSON STEAM SPECIALTY CO. 


CHICAGO, ILL. 


Manufacturers of Regulating Valves for all pressures and for steam 


air and water, 


The best and only absolutely noiseless Combination Back Pressure and Relief Valve 
Pump Regulators, Separators, Steam Traps, Automatic Stop and Check Valves Write 
for ' t talog 

for complete catalogue 








INGERSOLL-RAND COMPANY 
NEW YORK 


11 Broapway 


n tandard types, 


rH amme 


capacity 


8 to 8000 cu. ft. per minute; 
rs and Drills, all size ‘ 


ssors. twé 
In perial’’ A s; ““Imperial"’ Air Motor Hoists, 











JENKINS BROs. 
NEW YORK BOSTON PHILADELPHIA CHICAGO 
Manufacturers of the genuine Jenkins Bros. Valves, Jenkins Discs, 
Jenkins 96 Packing, Jenkins Bros. Pump Valves, Jenkins Gasket Tubing. 
Sole agents for Sellers’ Restarting Injector. Catalog mailed on request. 
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POWER PLANT AUXILIARIES AND SPECIALTIES 





ROBERT A. KEASBEY CO. 
100 N. Moore 8r. NEW YORK CITY 
lelephone: 6097 Franklir 
Heat and Cold Insulating Materials. Headquarters for 85% 
Asbestos and Brine Pipe Coverings, Asbestos Products, et: 


Magnesia 








THE KENNEDY VALVE MANUFACTURING CO. 








ELMIRA, N.Y. 57 BeekMAN St., NEW YORK 
Manufacturers of Valves for various purposes and pressures; Hy- 
drants; Indicator Valves for Automatic Sprinkler Equipment 
THE LUDLOW VALVE MFG. CO. 
TROY, N. ¥ 
Manufacturers of genuine Ludlow Gate Valves for all purposes 


Valves Check 
Fire Hydrants 


Special Blow-off 
Indicator Posts 


Valves Foot Valve Sluice G 








THE LUNKENHEIMER COMPANY 


CINCINNATI, OHIO 


Manufa f high-grade engineering sp tie compr r Br nd Iror 
Valves, Whistles, ¢ ks, Gauges, Injectors bricators, Oil Pumy 2) nd Grease (¢ 
ete., adapted to the requirement ll el 








MONARCH VALVE & MANUFACTURING CO. 
, NEW YORK SPRINGFIELD, MASS. 


Manufacturers of Bronze and Iron Bodied Valves for various pri 


39 CORTLANDT SI 


ssures 


and purposes. 








MOREHEAD MANUFACTURING 
DETROIT, MICH 


C(), 


Return, Non-I rn, Vacuum and Condenser St 1 Traps rT} Morehead 7 
Steam Trap is the original design of tilting trap, having beer n the market for a « 
f a century For reliable and satisfactory service this type of trap r 
I ted de ript catalog sent on request 








THE MURPHY IRON WORKS 
DETROIT, MICH 
Founded 1878 Ine. 1904 
Builders of The Murphy Automatic Furnace. The best Automatic 
Furnace that thirty years practical experience can produce 








PAPERS PUBLISHED BY A. 5S. M. E. 


No. 1236. A New Transmission Dynamometer: W. H. Kenerson, price $0.10; No. 1106 
A Low-Resistance Thermo-Electric Pyrometer and Compensator: W. H. Bristol, pric 
$0.30; No. 1064. The Bursting of Four-foot Fly-wheels: C. H. Benjamin, price $0.10; No 


8S 30 Xa. Efficiency Tests of Lubricating Oils: | $0.10 





H. Sible price 
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POWER PLANT AUXILIARIES AND SPECIALTIES 





THE PICKERING GOVERNOR CO. 
PORTLAND, CONN 


Governors for Steam Engines, Turbines, Gas Engines Mechanical 
Control Power Regulation 
Nee Paae 111 of Condensed Cataloques of Mechanical Equipment 








POWER SPECIALTY CO. 
111 Broapway NEW YORK 


The Foster Patent Superheater, saves feed water, condensing water, 
coal and boil r powell 








WM. B. SCAIFE & SONS COMPANY 
221 First Ave.., PITTSBURG, PA 
WE-FU-GO and SCAIFE Water Softening, Purifying and Filtering 


Systems for boiler feed water and all industrial and domestie purposes 








SCHUTTE & KOERTING CO. 
1229-57 N. 12th St PHILADELPHIA, PA. 








In} » Syphor I I Furnace Blower Exhau t I p Pr ( 
ers, Spra Co ng Noz \ ¢ sy |} Br nd Iron B Open H rth St 
Ston. Stop Cl | } rye Stop Check rriy Phrott rrip, Engine Stops, Ste i 

Pray l W i 
SHERWOOD MANUFACTURING CO. 
BUFFALO, N. Y. 
went ive years’ ex] ence manufacturing the Sherwood D I Injectors 
for high dut Buffalo Aut tie Injectors; also maker the Hart I Feed Oil Pump 
r Steam Engi Buf For Feed Multiple Oil Pumps for ¢ 1G line Engines 
Oil ¢ i t ( t , , t : 








C. J. TAGLIABUE MFG. CO. 
32 THIRTY-THIRD ST. BROOKLYN, N. ¥ 
I ~ I , 


Of in Chicago and San Fr 








THE TEXAS COMPANY 
NEW YORK HOUSTON 
Lubricating Oils for Power Plants, Central Stations, Machine Shops, 
Foundries and all gcneral purposes All classes of Petroleum Products of 
the highest quality, 











PAPERS PUBLISHED BY A. S. M. E. 


No.8 107 X. The 1912 U.S. Standard Schedul Standard Weight and Extra Heavy 


Flanged Fittings: Com-report, pr $0.10; No. 1297. Transmission of Heat in Surface 
Condensation: G. A. Orrok, price $0.50; No. 1259. Cooling Towers for Steam and Gas 
Power Plants: J. R. Bibbins, pr $0 40; No. 1072. Condensers for Steam Turbines: G. I. 


Rockwood, price $0.20 

















POWER PLANT AUXILIARIES AND SPECIALTIES 





WHEELER CONDENSER & ENG. CO. 


Main Orrice AND Works: CARTERET, N. J 


Surface Jet nd Baromett Condensers, ( bined Sur e Condens Feed 
Water Heaters, Cooling Towers, Edwards Air Pumps, Centrifugal Pumps, Rotative Dr 
Vacuum Pum; ind Multiy effect and Evaporating M 








C. H. WHEELER MFG. 


PHILADELPHIA, PA. 


('‘(). 
NEW YORK CHICAGO SAN FI Isco 
Air Pumps, 
ure Pumps 


Manufacturers of High Vacuum Apparatus, Condensers, 
Feed-W ater Heaters, W ater Cooling Towers, Boiler Feed and Press 
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ALLIANCE MACHINE CO. 

ALLIANCE, OHIO 
Makers of Alliance Cranes of all types; ilso Rolling Mill and Hydraulic 
Machinery, Steam Hammers, Punches and Shears, Seal Cars, 


( ‘oppt r- 
Converting Machinery, et« 











THE BROWN THLOISTING MACHINERY CO. 


esimnen CLEVELAND, 0., U.S. A nee Seana 

ITTSBURGH HICA , 
Designers and manufacturers of all kinds of Hoisting Machinery, including I 

motive Crar } tr , | i Ir ‘ Cra W } 

hea Hoisting M ner le tio \ ber 

erete root 











H. W. CALDWELL & SON COMPANY 
NEW YORK CHICAGO 
Elevating, Conveving and Power Transmitting Machinery Helicoid 
and screw conveyors, machine molded gears, pulleys, fly-wheels, rope sheaves 


and drives, sprocket wheels and chain, buckets, belting, shafting and bearings. 








CLYDE IRON WORKS 
DULUTH 


, 


MINN. 


Hoisting Engines ind Derricks All SIZES and types of engines, 








THE EASTERN MACHINERY COMPANY 
NEW HAVEN, CONN. 
Manufacturers of Electric and Belt Power Passenger and Fre ight 
Elevators, Hoisting Machines, Friction Winding Drums, Friction Clutches 
and Friction Clutch Pulleys. 
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HOISTING AND CONVEYING MACHINERY 





THE B. F. GOODRICH CO. 
AKRON, OHIO 
Manufacturers of Goodrich Conveyor Belt. The Goodrich “Longlife”’ 
“Maxecon” and ‘“Grainbelt’’ Conveyors will handle more tons per dollar 
of cost than any other belt made 








THE JEFFREY MFG. COMPANY 
COLUMBUS, OHIO 








Builders of Elevating, Conveving and Mining Machinery: Coal and Ashes Hand- 
ling Systems for Power Plants; Screens, Crushers, Pulverizers, Car Hauls, Coal Tipples 
Coal Washeries, Locomotives, Coal Cutters, Drills, et Complete Coal Mine Equip- 
ments, 

eh , va ‘ 
LIDGERWOOD MFG. CO. 
96 LIBERTY ST. NEW YORK 

Hoisting Engines—steam and electric, for every useeof the contractor, miner, ware- 
houseman, railroads, shipowners, ete Derricks, Derrick Irons and Derrick Hoists, ¢ 
ways for hoisting and conveying, Marine Transfer for coal and cargo h 








LINK-BELT COMPANY 
PHILADELPHIA CHICAGO INDIANAPOLIS 


Elevators and Conveyors for every purpose; all accessories; Power 
Transmission Machinery 








MEAD-MORRISON MANUFACTURING CO. 
NEW YORK BOSTON CHICAGO 


Coal-Handling Machinery, Hoisting Engines, complete Discharging 
Plants, Cable Railways, Marine Elevators, McCaslin and Harrison ( 
Electric, Belt and Gasoline Hoists, Derrick Swingers, Grab Buckets, Steam | 
Locomotive Derricks, Suspension Cableways. 


‘ 
~ 7 








THE MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 


Are the largest builders of Electric Traveling Cranes in the world. We 
also design and build Steel Plants complete, Hammers, Presses, Shears, 
Charging Machines and all kinds of Rolling Mill and Special Machinery. 














ROBINS CONVEYING BELT COMPANY 
13 Park Row, New York 
The Robins Belt Conveyor was the original and is today the standard of this type of 


{ 
conveying machinery) It is successfully and economically conveying ore, rock, coal and 
similar materials under the most trying conditions of service, Correspondence invited. 











PAPERS PUBLISHED BY A. 5. M. E. 


No. 1235. Automatic Feeders for Handling Material in Bulk: C. K. Baldwin, price 
$0.10; No. 1234 A Unique Belt Conveyor: E. C, Soper, price $0.10; No. 1300. Operating 
Condition of Passenger Elevators: R. P. Bolton, price $0.20; No. 1161. A Highspeed 
Elevator, C. R. Pratt, price $0.40; No. S52X. Mechanical Handling of Freight: S. B. 
Fowler, price $0.20. 
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HOISTING AND CONVEYING MACHINERY 





JOHN A. ROEBLING’S SONS COMPAN 


TRENTON, N. J 
Wire Rope 


Manufacturers of Iron, Steel and Copper 


every description 


\ 


nd Wire 








SHAW ELECTRIC CRANE CO. 
MUSKEGON, MICH. 


Wharf Crane 
Electric Motor C's 


Electric Travelers for all purposes. Gantries. 


road Wrecking Cranes. Mono-Rail Systems 


ss. Rail- 


mntrollers. 








THE TOLEDO BRIDGE & CRANE 
TOLEDO. OHLO 


(*(). 








Toledo Cranes and Hoists: Coal nd Ore Handling Bridges: Grab 
Bucket Machinery; Electric and Hand Power Cranes, all types, any capac- 
ity; Structural Steel for Factory Buildings 

THE WEBSTER MEG COMPANY 
= rs to WEBSTER M’F'G CO 
TIFFIN, OHIO astern Brar SS-00) Reade St EW YORK 

Manufacturers of evating, Conveyir nd P rr for 
purposes Over thuirt r experien t 
turing give us large advantages Belt Conve ref hand ment , 
ete. Coal and Ash Handling Systems for power plat ( 

Gearing 








THE 
9 Murray St 
Makers of the Triplex Block and Electric Hoist The Trip 
is made in 14 sizes, with a lifting capacity of from } to 20 tons 
Hoist in 10 sizes, } to 16 tons 


YALE & TOWNE MFG. CO. 





NEW YORK 


le x Bloc k 


Kleetri 
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CHICAGO PNEUMATIC TOOL CO. 
CHICAGO, ILI 


Manufacturers of “Chicago Pneumatic’ Air ¢ ompressors al 


plete line of Pneumatic Tools and Applian ‘cs 


1d a COM-=- 








INGERSOLL-RAND COMPANY 
ll Broapway 


I'wenty standard Air Compressor type i ty Stos | 
and “‘Imperial’’ Hammers and Drills, all size Imperial Air Mot H 
“Crown 


capacity; Sand Rammers, floor and bench typ. 





NEW YORK 
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GENERAL ELECTRIC COMPANY 
SCHENECTADY, N. Y. 
Generators, motors, Curtis steam turbines, switchboards, transformers, | motives 


lighting equipments, air compressors, electrically heated devices for industrial purposes 
Largest manufacturer of electrical apparatus in the world, 








WAGNER ELECTRIC MFG. COMPANY 
ST. LOUIS, MO. 
Producers of the commercially successful Single-phase Motor. Pioneers in Power and 
Lighting Transformers. Builders of the most liberally designed and rugged polyphase 


enerators and motors the market affords. Manufacturers of the most comprehensive line 
f switchboard and portable instruments offered to-day. 











WESTINGHOUSE ELECTRIC & MFG. CO. 
PITTSBURG, PA. 
Westinghouse Electric Motor Drive. Pumps, compressors, hoists, 
machine tools and every Class of apparatus develop their highest efficiency 
when individually driven with Westinghouse Motors. 
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THE AMERICAN PULLEY CO. 
PHILADELPHIA, PA. 
The American Pull rhe first all steel parting 


larger quantities than any one make of pull No ke no set rew, no slip: light, true 
and amply strong for double belt 120 stocks carried 











ONEIDA STEEL PULLEY CO. 
ONEIDA, N. CHICAGO, ILL. 


The largest manufacturers of Pulleys in the world. Our Steel Pulleys 
range from 6 to 126” diameter, 3 to 40” face, and fit any size shaft from 1 
to 83”. Let us send you our booklet illustrating all styles. 











PAPERS PUBLISHED BY A. S. M. E. 


No. 1276. Symposium on Electric Driving in Machine Shop: A. L. DeLeeuw, C. Rob- 
bins, J. Riddell and discussion, price $1.10; No. 1335. Variable-speed Power Transmission 
G. H. Barrus and C. M. Menl price $0.10; No. 847 X 4 New Theory of Belt Driving 
S. Haar, price $0.20; No. 1230 l'ransmission of Power by Leather Belting: C. G. Barth, 
price Mo) 
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POWER TRANSMISSION 





THE A. & F. BROWN CO. 


172 Fulton St. 


NEW YORK 


Manufacturers of Shafting, Pulleys, Hangers, etc., for Transmission 


of Power. 








THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER, CONN 
Send for our Catalog. and Clutch Booklet entitled “ Clutches for Use 


in Machine Building.”’ The information set forth therein will be of interest 
to any Builder or Designer of Machinery. 








DODGE MANUFACTURING 
MISHAWAKA, IND. 
Manufacturers of everything for the Mechanical Transmission of 
Power; also Elevating and Conveying Machinery, and. the ure 
Water Softener. Send for general catalog C—10 


CQ. 








FALLS CLUTCH & MACHINERY 
CUYAHOGA FALLS, OHIO 
Friction Clutch Pulleys, Couplings, Quills, Operators, Clutch Sheaves, 
Floor Stands, Heavy Mill Bearings, Shaft Couplings, Sheaves and Tension 
Carriages, Pulleys and Fly Wheels 


CQ), 








THE HILL CLUTCH COMPANY 
CLEVELAND, OHIO 
Manufacturers of a complete line of Power Transmission Machinery 
for belt, rope or gear driving, including the well known Hill Friction 
Clutches and Hill Collar Oiling Bearings. 








D. O. JAMES MANUFACTURING CO. 
1120-22 W. Monroe St. CHICAGO 
Specialists in cut gearing; spur, spiral, bevel, mitre, worms and worm 
gears, rawhide pinions, racks, incased worm gear reductions, O'K. speed 
reducing transmissions 4:1 up to 1600:1 








THE ROCKWOOD MANUFACTURING 
INDIANAPOLIS, IND. 


Rockwood Paper Frictions have proven their unquestioned superiority 
You will find our booklets regarding Transmission of Power by Belts and 
Friction Transmission desirable additions to your engineering library. 


CQ), 








T. B. WOOD'S SONS CO. 
CHAMBERSBURG, PA, 
Modern and Approved Appliances for the transmission of Power 
Shafting, Couplings, Collars, Hangers, Pulleys, Belt Friction 
Clutches, Rope Driving Equipments 


lighteners, 
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ALUMINUM COMPANY OF AMERICA 
PITTSBURGH, PA 


\luminum Ingot, Sheet, Rod, Wire, Cable, Tubing and other forms. 








AUBURN BALL BEARING COMPANY 
ROCHESTER, N. Y. 


22 ELIZABETH St 


\uburn Four Point Contact Cone Principle Ball Thrust Bearings, 
Auburn Steel, Brass and Bronze Balls, Solid and Hollow 








BUILDERS IRON FOUNDRY 
PROVIDENCE, R. I. 
Engineers, Founders and Machinists 
Castings of Unusual Size, Weight and Strength. 
Machine Work. Grinding and Polishing Machines. 


Large and Accurate 








ROBERTS FILTER MFG. CO., Inc. 
DARBY, PHILADELPHIA, PA. 


Designers and Builders of Water Filters of both the Pressure and 
Gravity types, of any capacity. 








STANDARD ROLLER BEARING COMPANY 
50th St. and Lancaster Ave PHILADELPHIA, PA. 


Largest manufacturers in the werld of Ball and Roller Bearings for all 


purposes. Steel, Bronze and Brass Balls. 








UNION DRAWN STEEL CO. 
BEAVER FALLS, PA. 


Makers of Bright Cold Finished Bessemer, Open Hearth Crucible and 


Alloy Steels, in Rounds, Flats, Squares, Hexagons and Special Shapes. 
; J I I 











PAPERS PUBLISHED BY A. 5S. M. E. 


No. 1320. Commercial Application of the Turbine Turbo-Compressors: R. H. Rice, 
rice, $0.30; No. 830. Compression and Liquidification of Gas: A. L. Rice, price $0.10; 
No. 804. A Pneumatic Despatch-tube System for Rapid Transportation of Mails in Cities: 
B. C. Batcheller, price $0.30 No. 1295 The Development of the Air Brake: (Presidential 
Address) G,. Westinghouse, price $0.20. 
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